





WELDING ENGINEERING COMPANY 


MILWAUKEE, WISCONSIN 


MANUFACTURERS— DISTRIBUTORS 
OFFICES AND AGENTS ALL OVER THE UNITED STATES 








Take this leaf from The Book of the 


ef — 
ll ee 


(dds fA 
ve SS 


Contact your nearest Jackson dealer and-be 


sure to get our | Quik-Trik’’ Bulletin—Form D 


JACKSON PRODUCTS, 3265 Wight St., Detroit, Michigan 


In Canada: Hollup Corporation, Limited, Toronto e Paragon Supplies, Limited, Vancouver 





Vol. XXVIII, No. 8 AUGUST, 1943 








IN THIS ISSUE 
ARTICLES 


Associated Business Papers Magnetic Inspection of Wy C68 ae Ce i ora 

Audit Bureau of Circulations T. B. JEFFERSON 

American Welding Society 
International Acetylene Association 


Welding Bell Airacobras................0005: 
JOHN A. FORSYTH 
G. H. MACKENZIE 
President and Treasurer 
Refrigerated Electrodes... .....\c6ssc«sveeens 4 
T. B. JEFFERSON A. L. MUNSON 
Editor 


Destroyer Takes a Bow. ...... 2... cc cc cceee 
CLYDE B. CLASON ‘ 


Associate Editor 


seer: Aley GVGGE. .. . . ... «ican onan 
ROBERT L. SIMON A. M. SETAPAN 
Promotion Manager 


Eastern Representative: 
T. E. DEPEW, 1834 Broadway, New York, N. Y. 
Tel. Columbus 5-7843 


OS errr 


Midwest Representative: 
D. R. WATSON, 506 S. Wabash Ave. 
Chicago. Tel. Harrison 2614 


On the Job 


Do You Agree? .. 


Pacific Representative: 
W. R. McINTYRE, 400 East Third St. 


Engineering Data Sheet No. 3. 
Los Angeles. Tel. Michigan 8918 


New Products to Use . 


Published on the Ist of each month by The 
Welding Engineer Publishing Co., 506 So. Wa- News of the Industry....... 
bash Ave., Chicago (5). Phone Webster 7134. 


Copyright, 1948, by The Welding Engineer About People 
Publishing Co. 


Subscription, United States, possessions, and 

Canada, $3 a year; foreign countries, $4 a ° ° 

year; single copy, 85 cents. Entered as sec- Helpful Literature Just Published 

ond-class matter January 20, 1916, at the 

posteffice at Chicago, Illinois, under the act 
of March 3, 1879. 


FOREIGN REPRESENTATIVES: AUSTRA- From the Patent Office 
LIA and NEW ZEALAND—R. Hill, Mat- 
lock House, Davenport, Auckland, New Zea- 
land; BRAZIL—Alpha Jewel, Caixa Postal 
No. 2411, Rio de Janeiro, Brazil; GREAT ’ . ] 
BRITAIN—A. D. Baynes, 1 Cambridge Park Classifiec 
Court, Twickenham, Middlesex, England; 
SOUTH AFRICA—J. W. Arnison, 35a Vic- 
toria Avenue, Benoni Transvaal, South Af- 
rica; U. S. S. R.—Mesdunarodnaja Kniga- 
Kusnezki Most 18, Moscow, U. S. S. R. 











Advertisers in This Issue 





slight Variations in 


Make Big Diff 
Welding ereng 


Electrodes 
Sin 3 
Results 





Lack of uniformity in welding electrodes has always — not only as to concentricity, but also as to metallurgi- 


been the bane of the welding business. A slight variation cal characteristics of the wire and chemical analysis of 
in concentricity, for example, can make as much as 15 its coating. 

or 20 per cent difference in the cost of deposited metal. 
And it can make just as much difference in the quality of 


completed welds. 


We know from our own shop experience that it pays us 
to put this extra effort into producing better electrodes. 
We think we can prove that SMITHway Certified 
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Vigilance Is the Price 


Pay checks for most of us have been somewhat slimmer 
this past month. Nearly everyone in the country is beginning 
to feel that he has now received a 20% reduction in salary. 
Some people have in reality begun to pay income taxes for 
the first time. To others, it meant that they were passing 
from a cash to an installment plan of paying these taxes. 


Even though the pay check is short, however, don’t relax 
on buying War Bonds. Income taxes must be paid under any 
circumstances, so the deductions which place payment on a 
weekly basis should bother only tax-dodgers—not honest 


citizens. 


We are all willing to pay our share of the war's enormous 
expense, but we do not want to go on paying long after the 
war ends to support a war-swollen bureaucracy performing 
but few indispensable functions. The great danger of this 
“pay cut” system of taxation is the public’s short memory. 
Despite the fact that everyone of us is now contributing 
weekly to the operating expense of the Government, many 
people, we predict, will soon forget about their contributions 
and a major portion of our taxes will be collected in the 


form of hidden taxes. 


Watch out for this complacency! There is danger in the 
superficial thought: “A person never misses something he 
never has.” 


Don’t forget the country is now committing itself to a 
huge public debt which, it has been estimated, will take an 
average of 25% of the earnings of every worker for the 
rest of his life. The war has made this inevitable. Though 
we have lost a part of what might be called our financial 
freedom, however, we still have political freedom. 


How long and how well we keep our political freedom will 
depend solely upon us as citizens. If we permit the Govern- 
ment to absorb private industry, the foundation of political 
freedom will then be lost. For the ordinary citizen, there 
can be no real independent economy without continued pri- 


vate ownership under a free competitive system. 


Every individual must do his part—in letters to Congress- 
men, if necessary—to see that industry remains substantially 
free of Government domination. The individual must also be 
alert to see that the Government pursues a policy of taxation 
and regulation which will encourage and not discourage 


private employment. 


Although the conditions brought about by the war have 
shackled our purses, we must not allow our political freedom 
to be shackled, too. Eternal vigilance is the price of liberty! 








Here’s How to Reach 


That Post-war Market Quick 


So you want to get the jump 
on competition — get to that 
post-war market first with the 
most sales features? Then take 
a tip from the Army’s am- 
phibious truck—the “‘duck’’. 


Well, it is a versatile vehicle—car- 
ries troops or cargo across water 
or land—doesn’t even stop in going 
from one to the other. Say, if only 
I could do likewise—drive straight 
ahead without a stop and with all 
our people aboard—in going from 
war products to peacetime products. 


Then, hop aboard the vehicle 
used by builders of the “duck’’, 
the Liberty ships, the M-4 


tanks, the bombers and fight- 
ers, and hundreds of other 
war products. They went from 
peacetime products to war 
equipment almost overnight. 
Their vehicle is WELDING. 


Sounds logical. Welding does sim- 
plify design . . . quickens tooling up 
. speeds production . . . makes 
selling easier because it makes 
products better and cheaper. 


And one more suggestion. 
Learn how to drive this V-day 
vehicle fast and straight with 
Lincoln’s aid on welded de- 
sign and procedure. Start 
NOW. 
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Circular magnetism was used 
in the magnetic inspection of 
a huge blower for the Moffat 
tunnel. The magnetic testing 
power powder 
blower for use in weld in- 


unit and 





spection is 
left foreground. 


shown in_ the 













Magnetic Inspection of Welds 


Continually seeking to improve armament production, 


industry is turning to tests that will give a quick 


check-up on weld quality without harming the product 


being 


magnetic particle 


article—No. 


N THIS period of war production, 
| it is essential that our fighting 
forces be furnished with the best 
vailable equipment in the shortest 
possible time. To meet the dual re- 
ulrements of speed and quality, 
nany items of armament have been 
artly or wholly redesigned. Fre- 
juently, the new designs call for 
velding as a means of joining metals. 
Many contractors are not entirely 
familiar with the welding methods in- 





THe WeLpING ENGINEER—AUGUST, 


tested. 


The advantages and 


3 in 


a series on 


By T. B. JEFFERSON 


volved because the building of arma- 
ment is entirely different from their 
regular peacetime pursuits. New em- 
ployees lacking in welding experience 
have to be called upon to perform 
exacting jobs. Yet the present day 
demands of the Army and Navy 
make it extremely important to 
maintain quality because the finished 
products have to be able to withstand 
the rigorous service of War. For all 
these reasons, there has arisen the 
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limitations 


of 


inspection are discussed in this 


non-destructive tests. 


need for a practicable means of con- 
trolling the welding employed in war- 
time production. 


Destructive vs Non-Destructive 


The fundamental requirements for 
such a control are two: it must serve 
to reveal weld defects and it must also 
offer guidance for the establishment 
of correct welding procedures and 
techniques. Both of these objectives 
can be accomplished by either de- 
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Official photo, Army Air Force 


Magnetic inspection of this aircraft strut indicated two defects: 
one a forging check, the other lack of fusion in the weld. 


structive tests or non-destructive 
inspection methods. 

Destructive tests such as tensile, 
compressive, nick-bend, fatigue, im- 
pact, etc. have long been used to 
determine the quality of welds. In 
all of these methods, a sample or 
coupon is cut from the weld being 
tested or a sample weld is made under 
the specified procedure. Such tests 
have their uses, of course, but the 
method as a whole never gave com- 
plete satisfaction—primarily because 
it is basically illogical to destroy a 
piece in order to determine that it is 
satisfactory and approve untested 
pieces without any real knowledge as 
to whether or not their composition 
was the same as that of the tested 
specimens. 

For many years, metallurgists and 
metallurgical engineers sought a 
means of quality control that would 
not involve the destruction of what 
they were testing. Their search was 
rewarded by not one but three such 
methods ; namely, X-rays, gamma rays 
and magnetic particles. Now that the 
increased tempo of war production is 
leading more and more manufacturers 
from destructive to non-destructive 
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tests, all three of these methods have 
become of vital importance. 

Previous articles in THE WELDING 
ENGINEER discussed inspection by 
means of X-rays* and by gamma 
rayst. These two methods, though 
differing in the type of rays employed, 
are similar in that the defects are 
located and recorded on sensitive film, 
which is then studied, together with 
destructive tests specimens, as a basis 
of interpretation fos acceptance or 
rejection of the weld. Instead of a 
film, the third method uses ferrous 
powders, which are acted upon by a 
magnetic field, to give patterns indi- 
cating defects on the surface of the 
part being inspected. Though offer- 
ing a less permanent record and less 
penetration of the subsurface. struc- 
ture, this method has many advan- 
tages. 


Basic Principles 


For all practical purposes, magnetic 
inspection may be likened to the use 
of a magnifying glass. Instead of 


*“X-Ray Testing of Welds,” 
Enoinegr, August, 1942. 


t“Gamma-Ray Testin 
InG Enoitnger, Septem 


Tue WELDING 


of Welds,” Tue Wetp- 
r, 1942, 
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Official ph 


A weld surface crack which is hardly visible to the 
naked eye shows up plainly under magnetic inspection. 


using a glass, however, a magn 
field and ferromagnetic powders 


employed. The method of magnet 


particle inspection is based upon 
principles: one, that a magnetic 


is produced in a piece of metal whe 


an electric current is flowed thr 
or around it; two, that minute pol 


} 
I 


are set up on the surface of the met 


wherever this magnetic field is brol 
or distorted. 

When ferromagnetic particles 
brought into the vicinity of a m 
netized part, they are strongely 
tracted by these poles and are h 
more firmly to them than to the r 
of the surface of the part, ther 
forming a visible indication 


Non-Magnetic Metals 


This method of inspection 
limitations, the major one being tf! 
it is suitable only for use on magne 
material. This includes most fer: 
materials but not, unfortunately, ai 
tenitic stainless steels. There are al 
limitations as to the type of defe 
which may be indicated. The reas 
for this limitation is based on pr 
ciple two mentioned above; nam 
that local poles are developed wh« 


AucustT, 19 
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the magnetic field is broken. Sub- 
suriace porosity, as found in castings, 
ends to have a spherical contour in 
section. Because of this con- 
tour, the magnetic field flows around 
the void rather than being broken by 


r 

it. However, porosity which is more 
clearly notch-shaped in cross-sectional 
contour lends itself to detection by 


netic particle inspection. 

in the credit side of the ledger, 
however, magnetic testing is ideally 
suited for locating the defects most 
commonly encountered in welding ap- 


plications; 1.e., those defects which 
are inherent to steel, including non- 
magnetic segregations, laminations, 
etc., manufacturing defects such as 


slag inclusions, shrinkage, grinding or 
forging cracks, and fatigue and strain 


cl acks. 
Quality Control 


Both the Army and Navy, and par- 
ticularly the Army Air Force, are 
making use of magnetic particle in- 
spection, not so much for the pur- 
pose of rejecting articles containing 
defects as for the purpose of discov- 
ering the detrimental defects which 
should be eliminated in subsequently 
produced articles. Thus the applica- 
tion is for quality control rather than 
for ordinary inspection purposes. 

This process is used not only as a 
basis for rejecting defective parts in 
the finished condition but also as a 
guide in eliminating the faulty prac- 
tices which cause these defects at 
various points in the production proc- 
esses. Each type of defect forms a 

ittern following broad characteris- 
tics so that it is possible in most cases 
to interpret the cause of the indication. 
for example, seams in bar stock or 
tubing tend to be very straight and 
run parallel to the longitudinal axis 
of the finished part. 


[f it is not pos- 





Courtesy, Magnaflux Corp. 


Aircraft engine mounts must be demagnetized after inspection because of their nearness to the 
compass. For this purpose, there has been constructed « special unit incorporating a demagnetizing 
coll which may be slowly withdrawn frem the engine mount as it is rotated on a turntable. 


sible to interpret the cause of the in 
dication by its appearance, the inspec- 
tion method may be applied after 
various manufacturing steps until the 
one causing the defect is located. Even 
after the faulty practice has been cor 
rected, many plants use magnetic par- 
ticle inspection as a spot check on 
their steps of production to be sure 
that no trouble is being caused at any 
one step. 

The main purpose of magnetic in- 
spection, as it is being used today, is 
to set up a boundary line between 
those articles which are satisfactory 
and those which are unsatisfactory 
for use. The determination of 
those boundary lines must be based 
upon engineering and laboratory re- 
search to determine whether an indi 
cation of a certain type in a certain 
location will cause failure of a part in 
service. Disposition of questionable 


Gray magnetic particles on this fillet indicate a surface weld defect. 
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parts should include sectioning and 
etching, stress analysis and actual test 
runs or physical breakdown tests. If 
production is high on a given part, 
it is often advisable for the company 
manufacturing or fabricating the part 
to write its own specifications as to 
what magnetic particle indications are 
acceptable and what are rejectable on 
the basis of its tests. By its very na- 
ture, this method is sensitive and will 
show indications which are not de- 
trimental to the use of the part. Care 
should be exercised so that parts 
showing indications are not rejected 
merely for this reason. The cause of 
the indication and its effect on the 
performance of the part should be 
thoroughly analyzed before final ac- 
ceptance or rejection is made. 


Methods of Classification 


The parts to be inspected may be 
magnetized in any one of several ways. 
Consequently, there are several bases 
of classifying magnetizing methods. 
One classification may be made on the 
basis of magnetic force—whether it 
is “on” or “off” during inspection. 
In this case, the breakdown is made 
between (1) residual magnetism and 
(2) continual magnetism. 

The residual method, suitable only 
for materials with high magnetic re- 
tentive values, relies entirely upon 
the amount of magnetism which re- 
mains in a specimen following the ap- 
plication and subsequent withdrawal 
of a magnetic field or magnetizing 
current. In the continuous method, 
the magnetizing is conducted simul- 
taneously with the application of the 
magnetic inspection medium. Since 
the continuous method is more sensi- 
tive and is quite suited to low carbon 
steels, it is usually preferred for the 
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Official photo, Army Air Force 


Magnetic inspection discovered a crack 
in a weld which attaches a lug to an 
engine mount ring. Constant vibration 
under operation might have resulted in a 
serious failure if this defect had not been 
discovered by non-destructive testing. 


inspection of welds. This method is 
suitable for use with all magnetic ma- 
terials. 

Another classification may be made 
upon the basis of the characteristics 
of the magnetic field utilized for the 
magnetizing operation. In this class- 
ification there are three fields: (1) 
circular field, (2) longitudinal field 
and (3) a combination, sometimes 
called a vector field. The type of field 
used is determined by the direction 
in which the defect to be located lies. 
In order to produce a magnetic par- 
ticle indication, it is necessary for the 
magnetic field to be broken. If the 
field runs parallel to the defect, it 
will not be broken by it and no indi- 
cation will be developed. 

A magnetic field is produced at 
right angles to the direction of the 
flow of current. Thus a circular field, 
developed by passing current directly 
through the part, will show up a 
longitudinal discontinuity. A longi- 
tudinal field is induced by sending 
current around the part in a solenoid 
or coil. In this case the field runs 
from one end of the piece to the other. 
The longitudinal field is used in locat- 
ing transverse discontinuities. 

A vector field is one which does 
not run parallel to the longitudinal 
axis nor circumferentially around the 
part but is developed at an angle. This 
is sometimes used on pieces through 
which current has been passed and 
in which a longitudinal field is super- 
imposed by a solenoid. The vector 
field method does not receive wide- 
spread use for inspection relative to 
welding. 

Another means for classifying 
magnetic inspection is on the basis of 
the type of electric current used. Both 
direct current and alternating current 
may be used for magnetization. Direct 
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current produces a field which pene- 
trates below the surface of the metal. 
The Army Air Force specifications 
permit only the D-C method. The 
field produced by alternating current 
follows only the surface of the metal 
and hence cannot be used for the 
detection of subsurface defeets. 


Power Sources 


The most satisfactory results are 
obtained from _ special equipment 
which has been developed for use 
in magnetic particle inspection. The 
machine most commonly used in weld 
inspection incorporates a _ feature 
which allows magnetization with as 
much as 1,000 amp at 6 or 7 volts. 
This high amperage is not available in 
the most common D-C generators. 


However, there are other sources 
which may be used. 
Practically any electrical means 


which will provide low voltage, high 
amperage energy will provide a satis- 
factory source, but many sources are 
often difficult to adapt to applications. 
The most readily available piece of 
equipment is, of course, the D-C weld- 
ing generator; with this, however, 
there will be control difficulties. An- 
other drawback to an are welder is that 
most of those in common use have 
a maximum output of 300 amp—too 
low in most cases to furnish the neces- 
sary current intensity for circular 
magnetism. With a few turns of No. 
OO or heavier extra flexible cable, how- 
ever, 1,200 or more ampere-turns can 
be obtained for longitudinal magne- 
tism, and this is sufficient to magne- 
tize even parts of a considerable size. 

The are welding generator has also 
a relatively high open circuit voltage, 
which is apt to cause burned spots in 
the contact areas when used for cir- 
cular magnetism, particularly if there 
is any movement of the contactors 
while the current is on. A burned spot 
is a surface defect, and, since fatigue 
failures always start with surface de- 





fects, it might be sufficient car 
rejection in many cases. For tl 
son, generators of the plating 
which furnish current at a loy 
age, are usually preferred wl 
D-C motor-generator set must b 
Equipment of this type (which 
be described as “makeshift’’ ) 
suitable for use in Army Air 
inspections. 


D-C at Line Voltages 


The sources of power for mag 
inspection include D-C at line ve 
If the incoming line supplies 
current at 110, 220 or 440 volts, 
netic yokes or electromagnet 
longitudinal magnetization can 
be wound for any of these volt 
The current then becomes a col 
ient source of energy for longitu 
magnetism. It is—practically is 
sible to obtain lower voltages, 
ever, without going to the exper 
purchasing a motor-generato1 

The use of direct current at 
voltages oftentimes requires a 
hibitive amount of power, and 
moreover, extremely hazardous 
the operator’s standpoint. In 
cases, these difficulties have bee 
mounted by the use of storag 


teries which will furnish extré 
high currents at low voltages 
brief interval of time. The ¢ 


automobile battery is most freque 
used. Much better results are p 
ble, however, with a battery that 
been especially designed for the | 
requirements of magnetic inspect 


For this service, the battery shoul: 


designed and built for high cha 


high discharge and have thin rub 


separators. Storage batteries of 


type are usually charged by a recti 
single phase alternating current 


line frequences. 


D-C power may also be obtained 


stepping down incoming line volt 
Without the use of expensive mi 
generator sets, however, direct 


A typical industrial set-up for magnetic inspection of welded products. 
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rent cannot be stepped down to ob- 
tain the high amperage, low voltage 
usually necessary for circular magne- 
tism 

\ more satisfactory means of ob- 
taining direct current for magnetic 
inspection is by the rectification of 
three phase alternating current. A-C 
of any commercial frequency may be 
used, and the load is distributed over 
three phases. 

lf it is so desired (for other than 
\rmy Air Force examinations), al- 
ternating current may be used as the 
source. This type of current for mag- 
netization has the advantage of being 
convenient for the simple reason that 
most of our power is transmitted by 
uternating current. Alternating cur- 
rent is available, therefore, in most 
industrial localities. It must be borne 
in mind, however, that the use of al 
ternating current will show only sur- 
face defects and that the power taken 
irom the line must be transformed 
into low voltage, high amperage cur 
rent. 


Inspection Mediums 


(hough iron filings may be used 
is an inspection medium, more satis 
ictory results can be obtained from 
i patented powder especially prepared 
tor magnetic inspection. This powder 
is made from ground magnetic iron 
which has a low magnetic-retentive 
value. The iron is prepared in such 

manner that the particles have an 
elongated shape and are fine enough 

pass through a 100 to 300 mesh 
reen. This material is colored with 
powder which also possesses cer- 
tain lubricating or slippant qualities. 

Colored magnetic powders may be 
btained in either red, gray or black. 
\ll of these powders have the same 
iagnetic qualities, the color being dif- 
erent only to give contrast to the 
lor of the material being inspected. 
‘ed stands out well, especially against 
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to 1 
1 to 3 
3 to 5 


5 and up 


Excellent results may 
be obtained in mag- 
netic inspection § of 
welds if the 
bead is ground smooth 
and black powder 
used. Note that lack 
of fusion is indicated 
for this weld. The 
diagnosis is verifed by 


weld 


the trepanned hole. 


ourtesy, Magnaflux Corp. 


a sand blasted background. Gray 
powder is equally satisfactory when 
sprinkled against the surface of dark 
(as heat-treated) parts or parts 
painted with a blue layout dye. Black 
powder is generally used on bright 
machine-finished surfaces. 

For the inspection of heavy forg- 
ings, castings, welds, etc., dry powder 
is usually used, and applied by means 
of a salt shaker, a bulb-type duster 
or a small mechanical blower. For 
inspection of machined parts or air- 
craft weld assemblies meeting Army, 
Navy specification AN-QQ-M-I181A, 
a wet or liquid inspection medium is 
preferred. In this case, the parts are 
washed with a liquid. To get an un 
distorted indication, apply liquid and 
magnetize immediately on stoppage of 
liquid flow. This method permits par 
ticles to pack-up where required. The 
wet inspection medium is prepared by 
mixing 14 to 2 oz of specially pre 
pared patented paste per gallon of a 
highly refined kerosene distillate. The 
wet method is particularly adapted to 
production inspection of parts small 
enough to be handled easily. Paste for 
this method may be purchased in black 
or red color, whichever gives the best 
contrast to the work being inspected 

The magnetic particles in another 
type of paste for use in the wet 
method of inspection are coated with 
a highly fluorescent dye. The particles 
have the same magnetic qualities as 
other magnetic-particle paste but have 
the added advantage of giving a 
bright yellow fluorescent indication 
when exposed to ultra-violet light. 
This medium is particularly adapted 
to inspection of dark surfaces (rough 
forgings and heat-treated parts) and 
for the inspection of the ID of hollow 
parts such as drawing dies. 

Despite the many methods for 
magnetic inspection, there are only a 
few combinations which are ideally 
suited to the inspection of welds. D-C 
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Table I. Recommended Spacings and Currents 


Material Thickness or 
Size of Weld, In. 


Amperes Electrode Spacing, In. 
300 to 350 7to8 
350 +25 6to7 
350 = 25 5to6 
350 = 25 5 


sources are the most widely used for 
production of the magnetic fields since 
they afford the deepest possible pene- 
tration—a condition essential for weld 
inspection. 

Continuous current flow is always 
preferred for weld inspection since it 
provides the most sensitive results. 
For the magnetic field set-up, it is 
best to employ the circular method 
wherever practicable. The longitud- 
inal method causes an undesirable 
magnetic leakage around the end of 
the field. Irrespective of the method 
used, however, certain precautions 
should be taken. Often a method 
which will work effectively when 
the crack is at right angles to the 
magnetic field will not be effective 
where the crack is parallel to the mag- 
netic field and the flux is not required 
to cross it. For this reason, some 
parts require inspection by both longi- 
tudinal and circular fields. 


Prods and Leeches 


The most desirable means for in- 
troducing a circular magnetic field 
into an article to be inspected is by 
means of a pair of contactors or 
“prods.” These prods are heavy 
copper contactors which are held in 
place either by the hand or by small 
electromagnets—‘‘leeches.”” The leech 
provides a convenient means for mag- 
netically attaching the contactors to 
the structure to be inspected, and 
power for both the hold-down magnets 
and the high amperage inspection cur- 
rent can be supplied from a portable 
power unit. Leeches are not practi- 
cable, however, on irregularly shaped 
parts; on these, the current is usually 
led into the metal surface through 
heavy copper contactors that are firmly 
held by the hand against the structure. 
One contactor is placed on each side 
of the weld, and along it, and they are 
usually spaced from 3 to 6 in. apart, 
depending upon the current available 
and the thickness of the metal. Table 
[ gives the recommended spacings 
and current requirements for various 
thicknesses of metals and weld sizes. 

When the contactors are placed on 
each side of a weld, the direction of 
current flow is parallel to the weld 
and produces a straight magnetic field 
across the weld. Again, it is well to 
advise that care should be taken to 
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prevent arcing or burning at the con- 
tact points. On finished work, and 
particularly where fatigue stresses 
are expected, contact burns must be 
avoided or should be ground out if 
they do occur. To avoid contact 
burns, it is recommended that the 
current be shut off without forming 
an arc at the contacts. Some form of 
circuit breaker is necessary to ac- 
complish this. 


Magnetic Inspection 


By the use of magnetic currents 
and ferromagnetic powders, a break 
in the surface of ferrous material, 
invisible to the naked eye may be re- 
vealed plainly. Such a break causes a 
field of force to appear outside the 
surface, and when the ferromagnetic 
powders are applied, the particles will 
collect at this point. 

In the inspection of weld defects 
by ferromagnetic powders, it is pos- 
sible to detect surface cracks includ- 
ing shrinkage checks and cracks, 
crater cracks, lack of fusion, undercut 
and overlap. (These last two, how- 
ever, may be determined by visual in- 
spection. ) 

With limitations, certain types of 
subsurface cracks may also be found. 
The most common of these are cracks 
originating at but extending below the 
surface, including linear porosity and 
lack of penetration. The magnetic 
method will also reveal fine cracks 
when they reach to the surface and 
large cavities existing at a short dis- 
tance below the surface. For example, 
a \% in. cavity % in. below the sur- 
face ora % in. cavity 4% in. below the 
surface will be detected. 

A reasonably clean smooth surface 
facilitates the arrangement of the 
magnetic particles and is necessary 
for maximum sensitivity. Rough 
welds tend to hold the particles 
against the influence of the magnetic 
field. Chisel marks and excessive pen- 
etration may also produce surface ir- 
regularities which tend to hold the 
powder. As a rule, sandblasting ade- 
quately prepares the surface for mag- 
netic inspection. For an extremely 
rough weld, however, it might be well 
to use a portable grinder. 


Plate Laminations 


One of the most important roles 
played by magnetic inspection in 
welding is the testing of rolled plates 
for laminations. It is the only known 
satisfactory method of non-destruc- 
tive testing for the detection of lami- 
nations on the rolled plate edges. The 
most effective procedure is to place 
the prods on the plate edges approxi- 
mately 6 to 8 in. apart. The powder 
is then applied while the current is 
flowing in the area between the two 
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prods. The laminations thus discover- 
ed may be readily chipped or ground 
away before welding. 


Interpretation 


Generally, the majority of defects 
is found to occur parallel to the axis 
of the weld. Therefore, it is best to 
set up a magnetic field at right angles 
to the probable defects. The recom- 
mended practice is to shape the cur- 
rent by the use of prods directly par- 
allel to the weld. This is accomplished 
by placing the prods at the sides of 
the weld, as before indicated. The in- 
spection area is then observed by 
applying and removing dry magnetic 
powder while the current is flowing. 
The amperage required is determined 
by the thickness of the plate and the 
size of the weld being inspected. 
Normally, when the prods are 6 to 8 
in. apart, a continuous current of 
375 amp is used. 

A surface crack will have a definite 
and distinct line of powder outlining 
the borders of the defect. Subsurface 
cracks are determined by wide fuzzy 
lines on the surface of the weld. The 
wider the powder indications, the 
greater the depth of the defect below 
the surface. For subsurface defects, 
the powder will not be held as firmly 
as in surface defects, and care must 
be taken in removing the excessive 
powder. Too much air pressure might 
easily destroy a subsurface indication. 


Demagnetism 


In certain applications, it is nec- 


Pipe may alse be 
readily inspected 
with magnetic par- 
ticles, as Is in- 
dicated in this 
picture. A mag- 
netic field is estab- 
lished between 
the twe prods. 


Courtesy, 


Magnaflux Corp. 
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essary to demagnetize the part 
it has been magnetically ins; 
This is particularly true of pa: 
quiring further machining, « 
parts and aircraft structures. D 
netization may be accomplish 
several different means. The 
practice is to use an A-C coil wr 
about the part to be demagne 
(Care must be taken to see tl 
coil is in the east and west and : 
the north and south fields.) Ds 
netism is then accomplished 
ducing an alternating current 
gradually decreasing it while th 
is removed from the coil. Parts 
also be demagnetized by the u 
D-C current by changing the tern 
so that the direction of the curre 
reversed. 


Fluorescent Inspection 


Though not magnetic, fluor 
inspection is a recent develop 


which produces somewhat simila: 
sults. This non-destructive met 
is suitable for testing non-fert 


materials and is accomplished 


wiping a suspension of fluores 


materials in an oil vehicle ove 
object to be investigated. The a1 
is then wiped dry. Should the: 


surface cracks, however, some of 


fluorescent material will get 
them, and these minute particles 
glow and disclose the flaws whet 
article is exposed to an ultra-1 
light. In some instances, fluores 
and magnetic inspection have 


combined for ferromagnetic mate 
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Welding 


Bell Airacobras 


The speeded-up war production program has afforded 


electric welding a golden opportunity at the Bell 


Aircraft Corp., where the Army P-39 Airacobras are 


manufactured. 


Both are and resistance welding are 


taking .their places as important techniques in the 


production of our cannon-carrying fighter planes. 


By JOHN A. FORSYTH 


Asst. Superintendent in Charge 
of Welding, Bell Aircraft Corp. 


VER increasing production de 
mands have brought into being 


all manner of improved meth- 
ls in fabrication and assembly; from 
giant hydro-presses to constant-mo- 
tion assembly lines, at Bell Aircraft 
Corp. Among the improved methods 
n mass and quality production in this 
industry (where sturdiness of struc- 
ture is always in the engineer’s mind 
even while he thinks of streamlining 
and speed), electric welding is prov- 
ing itself as a means of speeding the 
fabrication of light gauge materials. 


Are and Spot Welding 


The are welding department of 
eight-year-old Bell Aircraft has been 
operating less than two years, yet it 
is handling many fabrication jobs of 
light gauge nature and daily turning 
out hundreds of Airacobra parts. 

Spot welding has also increased in 
importance. In the past six months 
numerous fabrication assignments 
have been transferred from the rivet- 
ing department to the spot welding 
machines. Spot welding at Bell Air- 
craft has relieved the overburdened 
riveting department of numerous as- 
sembly and fabrication assignments. 
In various instances, the spot welders 
have also relieved the gas welding de 
partment of minor jobs which fitted 
nto the electrode-toothed machines. 


Cannon Mount Pivot Yoke 


Numerous problems demanding so 
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lution have arisen as arc weldors pio- 
neered with light gauge material at 
Bell Aircraft. For example, the 18 
in. of weld required for adding end 
plates and bosses to a tube 6 in. long 
of \% in. stainless steel posed a prob- 
lem that almost took the particular job 
from arc welding back to the gas 
welding department, where the part 
had been successfully fabricated for 
years. 

The fabrication is for a pivoting 
yoke ultimately reaching the 37 mm 
cannon in the nose of the finished 
Airacobra. The end plates measure 
3¥Y in. by 3 in. diameter, and the same 
stretch of the tape over the bosses 
shows 1% in. Perfect balance is a 
prime requisite. 

In completing the individual weld- 
ing work on each accessory, a decided 
twist in the tubing had at first resulted 
from the intense heat of the arc. Dur- 
ing the many years that the work had 
been done in the gas welding depart- 
ment no such distortion of the metal 
had developed, and for a time it ap- 
peared as though the particular work 
could not be adapted to electric 
welding. 


Overcoming Distortion 


This job, Fig. 1, was licked by 
welding half the circumference of 
one end plate and then shifting the 
work to the other end plate and weld 
ing half of the circumference there, 
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Fig 1!—Stainiess steel cannon mount pivet 
yokes on the P-39 warped badly as a result of 
application of the arc until a technique was 
developed to prevent abnormality of the 
Ve in. tubing to which end plates and bosses 
have to be fused. The trick was to weld half 
of the circumference of one end plate and 
then half the circumference of the other, 
reversing the side of the tubing being worked 
on when welding the second end plate. 


on the opposite side of the tubing to 
the welding work done on the first 
end plate. With this much of the job 
finished, both end plates were fused 
to the tubing, each by a weld half the 
circumference of the tube, and the 
welding was, moreover, on opposite 
sides of the main object. By shifting 
the arc from one end of the tubing to 
the opposite end while at the same 
time reversing the sides of the tubing 
on which the are was concentrated, 
the contraction and expansion ten- 
dencies of the metals were equalized, 
and the tube showed perfect sym- 
metry when checked after welding. 

To complete the task, the arc was 
returned to the unfused half of the 
first plate. After finishing the weld- 
ing on that end plate, the arc was 
again directed to the other side of the 
tube for completion of the remaining 
half circle of unwelded tubing. 

The rotation of the points at which 
the are is applied to the light gauge 
tubing thoroughly eliminates abnor- 
malities in the finished product. The 
same technique was followed success- 
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Fig. 2——This fixture holds the P-39 aft cabin frame of 0.032 in. sheet stock and 0.032 in. tubing 


in place for the weldor. 


Switching from the carbon to the metal arc on this particular fabrication 


eliminated the mysterious pinholes which were previously found in the smoothing off process. 


fully in fusing the two bosses to the 
center outside surface of the tube, 
and a perfectly shaped product .re- 
sulted. The welding fabrication is now 
as sturdy as ever, even though the 
production of pivoting yokes has in- 
creased some 300%. 


The Pinhole Mystery 


Solving the case of the mysterious 
pinholes in another job, Fig. 2, tested 
the talents of the entire electric weld- 
ing department. The welding of 
0.032 in. sheet stock to 0.032 in. tub- 
ing was required in the fabrication of 
a portion of the aft cabin. A break- 
through hole was necessary in order 
to determine the thoroughness of the 
molten puddle. The carbon are was 
utilized in the process, and a metallic 
filler replaced the necessary test 
break-through hole. The carbon al- 
lowed a neat job, as was desired in 
the particular fabrication, but the 
smoothing off operation invariably re- 
vealed pinholes. In an analysis of the 
experiment, the theory was developed 
that these were caused by minute par- 
ticles of carbon discharged from the 
carbon electrode in piercing the fus- 
ing surface. The metal arc was sub- 
stituted for the carbon, and at once 
the mysterious pinholes failed to ap- 
pear under the smoothing process, 
substantiating the theory that particles 
of carbon had caused the flaws. 

The above should not be construed 
as criticism of the carbon arc process. 
At Bell Aircraft, utilization of the 
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carbon arc has been developed to such 
a degree that it now can handle a va- 
riety of delicate flange welding jobs. 


Backing Plate Problems 
As fabrication of light gauge ma- 


terial has steadily, though slowly, 
been assigned to electric welding, the 





Fig. 3-——-A welding fixture desig 


d with 





vr 





use of copper backing plates has he 
come popular because of their ability 
to equalize the heat resistance of met 
als of widely separated thick: 
Techniques developed in workin 
with the metal arc bring entire) 
factory results on light gauge mate 
rials where the welded objects | f 
approximately the same heat resist 
ance. Where the fusion of met 

widely separated thicknesses le 
manded, however, the utilizati: 
copper as a heat equalizer is bec: 
general. There are several light ; 
jobs now being done in the elect; 
welding department for which copper 
backing plates fulfill such a nex 


Armor Plate Lock Cylinde: 


One such instance of utilizing 
per is found in the fabricatio1 
cylinder for the armor plat 
Fig. 3. This operation calls 
5% in. bar to be welded into a cl 





- ° : Fig 
formed by bending a 1/16 in. sheet fe 
chrome moly steel. The exc cop 


penetration of the metal are necé 
to create a molten puddle on tl 
damaged the lighter gauge 1/1¢ 
sheet until a copper backing plat 
used. This plate is now part 
welding jig, where it completely « 
izes the heat resistance of the 1 
The cylinder fabrication whic! 
merly consumed 12 minutes nx 
quires but four minutes, time 
records reveal. 

Fig. 4 offers another instanc: 
the incorporation of a copper bac! 





backing plates to permit the welding of 0.065 


in. sheet stock to 5/¢ in. bar stock, in the fabrication of a cylinder for armor plate lock on the 

P-39 Airacobras. Before the copper was used, the extensive penetration necessary to form 

a molten puddie in the bar tended to burn through the thin sheet stock. In the foreground on 
the left is a cylinder ready to be welded and on the right Is the finished product. 
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Fig. 4—This fixture was devised to permit total penetration of the arc in making an extremely strong 
weld on a P-39 flame blast suppressor of 0.062 in. stainless steel. 
copper backing plate, which allows 100% penetration without burning of the light gauge metal. 


plate into a successful job on light 
gauge material. Fabrication of a flame 
suppressor blast tube for the Aira- 
cobra’s 37 mm cannon requires a 6 

weld on a sheet of 0.062 in. stain- 
An especially strong weld 
is required because the tube, after it 
leaves the welding department, will 
go onto a hydraulic stretching machine 
which stretches the metal to the full 
extent of its elasticity. This process 
is necessary to assure a perfectly true 
circumference, as the suppressor 
revolves with the motion of the multi 
ple-speeded propeller, and the slightest 
deviation would cause.a flutter. 

lo obtain a weld of the desired 
strength, 100% penetration is neces- 
sary, but this excessive penetration 
distorted the metal so that the tube 
became egg shaped. Pinholes also de- 
veloped. To maintain the proper 
penetration while overcoming both the 
resultant distortion and pinholes, a 
jig was made which included a copper 
backing plate the identical shape of 
the suppressor. The backing plate 
allowed utilization of the total pene- 
tration without developing large 
amounts of residue on the inside of 
the tube. 


less steel. 


Crater Eliminator Useful 


Widely used in the fabrication of 
light gauge material in the electric 
velding department is.a_ foot-con 
olled crater eliminator, which is 
asily adapted to the make of arc 
elders being used. One of the many 
bs made possible through the use of 
his improved control is that of weld- 
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ng an inlaid brace to the sharp edges 


The suppressor is fitted around a 


of a hoisting sling made of 3/32 in. 
stainless steel. Previously, the 30 in. 
of welding necessary to the job had 
brought numerous flaws in the work 
because the extended weld had neces 
sitated a concentrated arc for a com 
paratively long period of time. Con 
trolling the arc without the crater 
eliminator had previously proved im 


Fig 5—lLocating pins in 
the 0.040 in. sheet stock 
used for P-39 wing gun 
blast covers had failed 
to allow sufficient room 
for expansion and con- 
traction and, consequent- 
ly, the sheet stock, which 
Is fused to 0.032 in. tub- 
ing, buckled. A metal 
chain strap was substi- 
tuted for the locating pins, 
its elasticity succeeding 
where the totally stable 
locating pins had failed. 


1943 


possible on such light gauge material. 

Locating pins had to be replaced 
by a chain strap in the fabrication of 
gun blast covers. Fig. 5 shows two 
0.032 in. tubes of 2 in. diameter 
welded to a cover of sheet stock 12 
by 8 by 0.040 in. Locating pins had 
held the cover so snugly that space 
for expansion and contraction of the 
metal while under the are was not 
allowed, and, as a result, the finished 
product contained a decided warp. 
The elasticity of the chain strap suc- 
ceeded where the totally stable locat- 
ing pins had failed. 

Quite another technique is necessa- 
ry in the fabrication of the bolt for 
the armor glass frame. A % by % 
in. tab is welded to a bolt fitting in a 
slot. A concentrated arc had caused 
a burning of the metal edges. The 
solution proved to be to tack one side 
of the job and build a small weld 
there, and then jump the are to the 
opposite side of the job and work 
back to the tack. 


Ejector Chutes 


The lightest gauge work done in 
the electric welding department at 
sell Aircraft is on the fabrication of 
ejector chutes, Fig. 6, which are used 
in the ammunition cases of the .50 
calibre guns. These chutes necessitate 
18 in. of welding on 0.032 in. stainless 
steel. The carbon arc is employed, and 
all of the chute fabrication is done by 
women weldors, the carbon are being 
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Fig. 6—The carbon arc is utilized in the fabrication of such light gauge material 


as 0.020 and 0.032 in. ammunition chutes. 


women, 


considerably easier for them to master 
than the metal arc. 

The carbon arc (as well as the 
copper backing plates in use in particu- 
lar cases where the metal arc is 
utilized) affords the department ex- 
cellent scope for the employment of 
less experienced weldors in the weld- 
ing of flanges and other light gauge 
material on which, previously, only 
skilled weldors could work without 
burning the edges. 

The atomic-hydrogen welding proc- 
ess, also in use at Bell Aircraft at the 
present time, permits the welding of 
alloys of opposite basic structure. A 
hydrogen flame veils the actual arc 
and protects the fusion point from 
the presence of oxygen. 


Conveyor Cleaning System 


In the spot welding department, 
one of the greatest time-savers and 
production boosters ever utilized is 
a new conveyor system for cleaning 
aluminum alloys in 1,000 gal vats 
of chemical cleaning fluid. A con- 
veyor similar to models used in steel 
mills was installed, and in two weeks 
the department was able to release 
65% of its hand-cleaning personnel 
for other work. 

The conveyor cleaning system, Fig. 
7, is made up of three major parts: 
a sewage tieup which, with the turn 
of a valve, may draw off the vast 
capacity of the vats; five vats, each 
holding 1,000 gal of liquid, and a 
hydraulic conveyor. The latter re- 
volves to given stations, lowers its 
load into the vats and withdraws them 
at the desired time. 

Each of the six stations on the 
revolving conveyor has a flat galva- 
nized screen which may be removed 
and replaced in Station 1 of the circle 
of vats below it. Like the conveyor it- 
self, the circle of individual vats 
below also consist of six stations. 
Station 1 is the loading and unloading 
station, “2” the vapor degreasing tank, 
“3” a vat filled with aluminum cleaner 
kept at a boiling point by an automatic 
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All such fabrication jobs are done by 


who find the carbon are much easier to master than the metal arc. 


heating system, “4” a vat furnishing 
a hot-water rinse, “5’’ a vat which 
contains the dioxide cleaner, and “6” 
a vat furnishing a second water rinse. 

The large conveyor automatically 
takes the aluminum objects in order 
from the Station | vat to the next and 
through the complete cycle. Each 
dipping is set for a period of five 
minutes, although the conveyor may 
be regulated for any given amount of 
time. As Station 1 of the six station 
conveyor raises its contents out of 
the first vat and carries it to the 
second vat, Station 2 of the conveyor 
follows. As Station 1 of the conveyor 
lowers its contents into the second 
cleaning vat, Station 2 on the con- 
veyor starts the cycle by lowering 
its contents into Vat Number 1. Thus 
the cycle continues with a full capacity 


Fig. 7—This chemical cl 
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ing conveyor has eliminated the need for 
hand cleaning of aluminum alloy stock prior to spot welding. The conveyor 
revolves above huge vats filled with cleaning chemicals and water rinses. 







of objects at each station. | 
and unloading of the convey: 
place at a station between the { 


first vats. 


| * 


The conveyor system and the 

ical cleaning fluid have proved to by 4 
great improvement over hand cleani; 

with steel wool, the method pr« 
employed. Alloy cleaned by st 
had always been bothersome t 
ing operators, who were fo 
clean their welding tips regular] 
each 45 or 50 welds. Now as n 
from 400 to 600 welds betw: 
cleanings are possible when w 
with alloys which have been 


ically cleaned. in 
Any aluminum alloy ma th 

thoroughly cleaned in the fluid, th T 

Bell spot weld department has { 

Small jobs which cannot be attached Be ™ 


to the conveyor screens by the regul 
stainless steel hooks can be he 
small stainless steel baskets 

A crew of 45 girls, which on 
the cleaning of aluminum alloy 
spot welding department, had | 
difficult time in keeping ahead « 


spot weldors. The one conveyor ni .o7 
in use could furnish thorough! 
cleaned metal for three times 

total number of spot welding 


chines in the department. And 
superiority in mass production |} 
true despite the fact that the oper 
work much faster on chemi 
cleaned metal than they did on 
cleaned by hand with steel wool 
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Kefrigerated 


Electrodes 


“Is refrigeration really worthwhile for spot welding?” 
industry has been asking for some time. Unfortunately, 
there has been a large amount of conflicting evidence. 
This authority presents new facts which may help the 
reader find the true answer to the puzzling question. 


By A. L. MUNSON* 


Manager, 


HE spectacle ot two pieces of 

metal bristling with white frost 

coming together on two strips of 
aluminum and making a weld is 
spectacular and appeals to the imag- 
ination because it is so contrary to 
preconceived notions of natural phe- 
nomena. When we think of welding, 
we think of heat—glowing red or 
dazzling white—which causes metals 
to fuse together in a strong bond. 
But it is just this combination of 
opposites—heat and cold—which is 
now being used for aluminum spot 
welding. 


High Currents, Short Times 


Aluminum is a tricky metal to 
spot weld. For one thing, it has a low 
specific resistance, which means that 
the current requirements for weld- 
ing aluminum have to be three or 
more times the values used in welding 
steel of similar gauge. A spot welder 
designed to weld two pieces of % in. 
thick steel will not be nearly heavy 
enough to weld the same thickness in 
aluminum. Moreover, the “Weld 
lime,” that is the duration time in 
which the welding current is applied, 
ust be very short, since a very high 
urrent is used, in order to avoid 
urning of this easily burnt metal. 
Aluminum likewise has a tendency 
to form an oxide scale of high melting 
oint. The work must be cleaned of 
his oxide and other impurities be- 
ire a weld can be made since wide 
ariations in the welding heat can be 
iused by variations in the contact 


“Abstract of a paper presented 
\merican Society ot Refrigeration 
eveland, June 2. 


Frostrode 


before the 
Engineers, 


Products 


surface resistance because of foreign 
matter on the surface. 
The surface resistance of alumi- 


num is increased by the presence of 
foreign substances which have been 
deposited either by handling or by 
chemical action of the atmosphere 
Fumes, smoke, moisture, etc., in the 
atmosphere will have definite effects 
on the oxide coating. Dirt, grit and 
dust will also cause some trouble and 
can often limit the number of 
obtainable between electrode 
ings. 

Premature “pick-up” of aluminum 
by the electrode face will also result 
if the surface is contaminated, and, 
even with proper cleaning, aluminum 
has the unhappy faculty of picking-up 
soon enough. For all of these reasons, 
the cleaning of aluminum is a very 
important matter, and it is given a 
great deal of serious attention by all 
200d welding engineers. 


spots 


clean 


Clean with Care 


There are two commonly used 
cleaning methods—chemica! and 
mechanical cleaning. Each method 
has its boosters, but chemical cleaning 
seems to be the most popular. Ex- 
treme uniformity can be obtained 
with the chemical baths, and this is 
important because it is impossible to 
produce consistent welds without uni- 
formity. 

Little skill is required by workers 
operating chemical cleaners since they 
need only to load and unload the tanks 
on a definite schedule. The high uni- 
formity desired is obtained simply 
by controlling the length of time in 
which the material is dipped in the 
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electrode (left). 


with adapter 
Wafer cooling is used above the adapter, con- 
refrigerant cooling to the comparatively 
The thin walled 
coolant tube and finned cap also help to make 


Refrigerated 


fining 
small section just above the tip. 


refrigerant cooling practicable. The conventional 
spot welding electrode (right) cannot be effi- 
ciently refrigerated because of its thick walled 
coolant tube and the wasteful refrigeration of 
electrode holder and welder arm. 


bath. Finally, more spots can usually 
be obtained between electrode clean- 
ings with this process. On the other 
side, however, a rather elaborate and 
expensive initial installation of tanks, 
hoists, baskets, etc. is required, and 
the workers must exert care to avoid 
damage or injury from chemicals 
and to time the cleaning process ac- 
curately. 

Mechanical cleaning requires skilled 
who must exercise great 
care in removing the oxide coating 
so as not to thin or roughen the sur- 
face of the sheet. Offsetting this ad- 
vantage, the mechanical method allows 
the cleaning of any part of a surface 
without treating the entire surface, 
and the initial equipment required is 
small and inexpensive. While cleaning 
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Replaceable cap for new refriger- 


ated electrode. The  internal-fin 
structure gives cooling efficiency. 


will not be as uniform, careful oper- 
ators can obtain satisfactory results. 

Whichever method is used, care 
should be taken to weld the metal as 
soon after cleaning as possible—pref- 
erably within an hour or two, and 
certainly within 24 hours—to prevent 
recontamination of the cleaned sur- 
lace. 


Why Refrigeration 


Aluminum readily alloys with 
copper, especially at high temper- 
atures. It is, thereore, very import- 
ant that the temperature of the cop- 
per electrode face in contact with the 
aluminum be kept as low as possible 
in order to avoid “pick-up” of the 
aluminum being welded. This, then, 
is the basic reason for the use of re- 
frigeration. We try to hold this face 
temperature down below the fusion 
or alloying point in order to retard 
alloying. If we could consistently pre- 
vent pick-up, we might conceivably 
be able to weld forever on one set of 
electrodes. 


When the welding machine has 
been properly set for the work to be 
done, and the work properly cleaned, 
welding operations can begin. First, 
a number of sample welds are made 
solely to check the control settings. 
Too much current will cause “spit- 
ting” or burning, plus the danger of 
serious accidents when molten metal 
splatters from the weld. Insufficient 
pressure will also cause spitting. Too 
much pressure causes objectionable 
indentations in the sheet. Too little 
heat means weak welds, and shear 
strengths must meet rigid specifica- 
tions. An accurate middle mark must 
be reached before production weld- 
ing can begin. 

This brief summary of welding 
practice indicates what we are up 
against when we try to apply refrig- 
eration to a welding machine. There 
is no easy way to determine refrig- 
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erating loads. Each type and make of 
welder must be treated differently. 
Each size or thickness of sheet re- 
quires a different heat. The condition 
of the sheet will cause variations. The 
type of oxide coating will cause wide 
variations. Each alloy will be differ- 
ent. 

The condition and type of elec- 
trodes will cause very wide variations. 
The throat depth and height must be 
considered. Any ferrous metal in the 
throat field will make a tremendous 
difference. Other important factors 
are the method of cleaning, consist- 
ency of cleaning, atmospheric con- 
ditions and the polarity of the elec- 
trodes. 


On the Firing Line 


The cooling surface available in the 
electrodes is of the utmost import- 
ance. Only recently, however, has any 
attention been paid to this factor. 
Electrodes are right on the firing 
line—they come in direct contact with 
the weld and also carry the current. 
Let us consider them for just a 
minute. 

Dr. F. R. Hensel, metallurgical 
consultant for the P. R. Mallory Co. 
and a recognized authority on elec- 
trode metallurgy, has studied the rel- 
ative rates of temperature recovery 
for water-cooled versus refrigerant- 
cooled electrodes, the temperature 
gradients in a standard electrode, rel- 
ative heat effects in electrodes from 
weld heat and from the joule effect 
in electrode material, and the dete- 
rioration of spot welding electrodes 
as affected by water-cooling versus 
refrigerant-cooling. 


The Joule Effect 


According to these investigations, 
a considerable portion of the heat 
effects in the electrode resulted from 
the joule effect (the change in resist- 
ance due to heat) of welding current 
passing through the electrode mate- 
rial. After 20 spot welds with water- 
cooling, a temperature average of 
approximately 138 C was measured 
with a thermocouple buried approxi- 
mately 0.056 in. behind the electrode 
face. An average temperature of 93 C 
was measured under the same circum- 
stances when no material was be- 
tween electrodes. After 20 spots with 
refrigeration, an average temperature 
of 120 C was measured, and 45 C was 
measured when no material was be- 
tween electrodes. 

This indicated, first, that the joule 
effect in a standard electrode is a 
considerable factor in determining 
total heat and cannot be neglected 
when estimating refrigeration loads. 
Secondly, it indicates definitely that 
the conventional electrode cannot pos- 
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sibly be cooled sufficiently to j) 
the use of refrigeration. Only an 18 ( 
reduction in temperature was meas- 
ured when refrigeration was used jn 
stead of water cooling. A special clec- 
trode design was necessary if the 
benefits of refrigeration were to be 
obtained. 


Deterioration of Electrode: 


In spot welding of steel, stai 
steel or other relatively hard metals, 
electrode deterioration will occ 
principally through plastic def 
ation or “mushrooming” of the ele 
trode face. This causes the contacting 
area to vary and decreases the current 
densities in the weld area. In time. 
therefore, the weld strength will de- 
crease below a minimum standard. 
and the electrodes must be redressed 


Electrode tips. are comm 
dressed with a file and/or oxalite 
paper of fine texture abrasive. This 
cleaning is one of our worst headaches 
since it occupies so much valuabl 
production time. It usually takes f: 

5 to 20 min to clean one set of points 

It has long been felt that if el 
trode face temperatures could be | 
low enough, pick-up and mushroom 
ing could probably be entirely eli: 
nated. 

Hard drawn copper, which has th 
best electrical characteristics, would 
make the best electrode material p: 
viding that it could be kept hard 
Thousands of dollars have been spent 
by welding companies and electro 
manufacturers in trying to mal 
copper electrodes that would reall 
work. However, in each case tl 
failed because they were unable 
retain the copper’s hardness. Thi 
were all forced to go to a copper all: 
which, though much less 
electrically, retained its 
longer. 


1 


efficis 
hardnes 


Hard drawn copper anneals quit 
rapidly at approximately 600 F. M: 


Lifting off the cap. A low melting point sil- 
ver solder seal is melted with brazing tongs 
when cap is removed for replacement. 
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of the alloys used for spot welding 
electrodes have an annealing temper- 
ature of approximately 900 F or less. 
Even these harder alloys mushroomed 
because of inadequate cooling meth- 
ods which were unable to prevent the 
metal temperature from rising to 900 
F. Consequently, electrodes had to be 
filed off or faced again. This became 
common practice in the industry; it 
has been going on for years, and un- 
til recently was accepted as a necess- 
ry eV il. 


New Points, New Troubles 


Every time an electrode point is 
dressed it brings in another variable. 
Point faces cannot easily be returned 
to exactly the same contour. A new 
point means a slightly larger or 
smaller area spot with a different re- 
sistance and requiring different cur- 
rent intensity for a shorter or longer 
time. Hence machine control settings 
had to be readjusted every time a 
point was redressed. New weld 
samples had to be taken and shear 
tests run—all of this consuming time 
which could be used to better advan- 
tage in war production. 

Actual production tests run with 
copper alloy electrodes have provided 
some interesting and _ illuminating 
lata. Starting with an alloy having a 
hardness of 82 Rockwell B, another 
hardness test after a few hours of 
normal welding showed that the face 
hardness of the electrode had dropped 
to 25 Rockwell B. After a few more 
hours of welding, the electrode face 
was so dead soft that it didn’t reg- 
ister at all on the B scale. Obvious- 
ly, the hardness had been drawn 


Package-type  refrigerat- 
ing unit (right) being 
used with a condenser 
discharge aluminum 
welder. In general, it is 
advisable to have a sep- 
arate refrigerating unit 
with each spot welder. 


from the alloy because of heat ab- 
sorbed by the electrode. It follows 
logically that cooling would eliminate 
this annealing process, always provid- 
ing the cooling could keep the elec- 
trode metal at a temperature below the 
annealing range. 

As before pointed out, it imme- 
diately became apparent that only a 
small amount of the available cool- 
ing from the refrigerating unit could 
be effectively used, with spot welding 
electrodes of conventional design. 
Work was begun on an improved 
electrode design. After months of 
hard work, a refrigerated electrode 
was developed and placed in a dozen 
plants for trial production runs. Re- 
sults were immediate and dramatic. 

Reports began pouring in: “Runs 
were increased in ratio of 10 to 1.” 
“Improvement with refrigerating 
unit alone was 300% but now is 600% 
with unit and electrode.” “We were 
making four to six spots between 
cleanings, but now can make 399 
spots.” “Cooling efficiency greatly 
increased.” “Were getting 40 to 50 
spots, now getting 400 to 500 spots 
on 0.040 and 0.064 in. sheets.” 


Copper Savings 


The War Production Board be 
came interested because of the great 
potential copper savings. Instead of 
discarding an entire electrode, only 
the replaceable cap is expendable 
oz of copper instead of 6 oz. 

Efficient cooling made possible the 
use of a hard drawn, cold worked, 
replaceable-cap electrode. Production 
tests proved that the original 55 to 
60 Rockwell B hardness of the hard 
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copper cap was retained and no an- 
nealing occurred. Refrigeration pre- 
vented the metallurgically harmful 
high temperatures which had hereto- 
fore been a common and an accepted 
evil. 

The replacement cap achieves its 
hardness from cold forging, which 
provides a close grain hardness. In- 
ternal fins give greatly increased cool- 
ing area for better and more rapid 
heat transfer. This structural ar- 
rangement permits the use of much 
less metal between the electrode 
working face and the coolant. 

Cooling is needed primarily only 
at the electrode face. Special elec- 
trode holders were developed to con- 
centrate all cooling effect in the tip, 
thus eliminating the losses caused by 
trying to cool the entire electrode 
and welder arm. 

All these factors and more must 
be carefully considered when refrig- 
eration is to be applied to welding. 
Each type of welding machine is 
different in operating characteristics. 
The variables encountered are stag- 
gering, and only an individual with 
welding knowledge and experience 
in this type of application can hope 
to solve them successfully. But 
when properly designed and applied, 
refrigeration can work miracles in 
speeding aluminum fabrication in 
spot welding operations. And since 
spot welding is so much easier and 
speedier than riveting—it’s almost 
like using a sewing machine on sheets 
of aluminum—this country of ours is 
really turning out planes faster and 
faster every week. Most aircraft 
plants now occupy areas which must 
almost be measured in terms of lati- 
tude and longitude. 


2,000 Spots between Cleanings 


But many people still ask, “Is re- 
frigeration really |= worthwhile?” 
There has, unfortunately, been some 
conflicting evidence in the welding 
industry on this. There have been 
papers pro and con which have tended 
to confuse. Some plants say it isn’t 
worth the extra cost—that the im- 
provement is not great enough. It has 
been our experience, however, that 
when properly applied, refrigeration 
has invariably shown considerable 
and worthwhile improvements. 

By using the new type of spot 
welding electrode with the refriger- 
ation unit, we have been able to make 
as many as 2,000 spot welds on 0.064 
in. 24ST Alclad between cleanings. 
The shear tests were unusually con- 
sistent, and the welds were entirely 
acceptable. 

On the stored energy type welder, 
which is more difficult to cool, field 
production tests have shown 600 to 
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900 spots on the same material be- 
tween cleanings. Previously, 30 to 
50 spots have been considered a good 
average. This is a very real improve- 
ment. 


Best Coolant Temperature 


The best coolant temperature, we 
have found, is between O and 10 F 
for most (especially light gauge) 
work, although we can furnish units 
arranged for 30 and 40 F. A mini- 
mum of 2 gpm should be circulated 
in each electrode. There is some evi- 
dence indicating that for light gauge 
aluminum (0.020 in.) a temperature 
of 15 or 20 F works very well. How- 
ever, we have standardized on O to 
10 F since it has given much better 
results in by far the greatest number 
of cases. 

For steel work (such as in gun-type 
welders), we often use 40 F, but even 
for steel we have found O F very 
desirable. For example, a O F tem- 
perature is used with one make of 
welder which permits very accurate 
postweld heat treating through use of 
a thermocouple inside one of the 
electrodes. With this welder, armor 
plate can be very successfully welded 
and heat treated after welding with 
electrode at a O F temperature. A 
series of pulsating electrical currents 
of varying intensity is used so that 
any predetermined degree of heat can 
be obtained very accurately. It is, 
consequently, quite simple to obtain 
approximately the same hardness and 
toughness in the weld as was in the 
original metal. Refrigerated electrodes 
assist in the quick quenching and also 
greatly retard mushrooming of the 
points. 

Spot welded armor plate, it might 
be noted, is being used more and more. 
Armored vehicles so fabricated have 
stood up extremely well under fire on 
many battlefronts. 


Types of Systems 


Direct expansion systems were first 
tried for cooling the electrode. How- 
ever, the moisture bugaboo im- 
mediately came up as the first and 
worst obstacle. At the present time it 
looks extremely doubtful whether 
direct expansion can be successfully 
applied and made foolproof. The 
electrodes must be removed too often 
to change shape or renew. If direct 


expansion coolants are used, this 
would mean actually opening a 
refrigerant circuit, and to offset 


moisture pick-up you would need a 
dryer as big as a house. 

The present method is to cool the 
electrodes with a mixture of anti- 
freeze, such as alcohol and water, 
which is fed to the tip through rubber 
hose and a % in. iron pipe. It is very 
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important for uniform results that 
equal amounts of refrigeration be 
supplied to each electrode. 


Wall Thickness Reduced 


When we first entered the field, we 
found that tip thicknesses ranging 
up to %4 in. of metal between the 
coolant and face of the tip were in 
common usage. Naturally, this pro- 
vided an overwhelming wall for the 
refrigeration to work against. Changes 
in electrodes since then have reduced 
that wall thickness to the thinnest 
dimension which will maintain the 
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Schematic diagram showing how refriger- 
ated coolant is circulated through the adapt- 
ers to the electrode tips and returned. Tip 
pick-up is greatly lessened when welding 
with electrodes at a temperature of O F. 


weight of the electrode under pres- 
sures encountered on the job. 


Effects of Refrigeration 


Refrigeration increases the current 
carrying capacity of the electrode at 
low temperature. Among other au- 
thorities on this subject, Dr. Hensel 
has published a very good paper which 
appeared in Air Conditioning and 
Refrigeration News. 

Refrigerated electrodes produce no 
appreciable effect on shear strengths 
ot the welds. Nor does refrigeration 
have any effect on cracks. 

It’s impossible to say offhand what 
size unit will be required for a given 
job. Loads can only be determined 
from experience and welding knowl- 
edge ; there is no easy formula. 


Central System vs Small Units 


In a few cases, a central system can 
be advantageously employed. How- 
ever, the small package-type units 
have a great many advantages and are 
much more widely used. The small, 
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compact units can be easily adj 

or moved. They become a pern 
part of the welding machine and ar, 
so considered. 

Plant flexibility is extremelh 
portant these days. So, unless 
is definite assurance that the y 
arrangement will remain the 
for a long time, it is unwise to att 
to use a large central system. 
economy must also be considered. [i 
would be the height of folly to op: 

a 100 ton plant compressor and | 
pump to cool one or even a d 
welders. Unless all or almost al 
the welders are being used stea 
do not use a large central system 

It is conceivable (in view of th 
rapid strides now being made), 
different types of work and mate: 
will require different electrode coo 
temperatures for best and most « 
sistent results. It would be difficult 
to accomplish this with a large central 
system. 

Much important war work mi; 
be held up if a break-down occurr 
in the single large compressor 
pump. With a small unit on ea 
welder, a compressor breakdow: 
would affect only one welder. Mor 
over, an entire unit can be kept-as 
spare and put in service quickly 


Factors to Consider 


The weld nugget should penetrat: 
between 60% and 80% of the thic! 
ness of .the overlapping joints. | 
amount of refrigeration will keep t 
melting metal cool if the weld pen 
trates the surface of the sheet 
good spot weld will be stronger tha 
an equivalent rivet and will provid 
a smooth, flush surface. 
shear samples aid in the determin: 
tion of a good weld. 

The weld time required for 
aluminum sheet weld is less than on 
cycle in duration. 
heating would cause the sheet t 
buckle and result in a poor weld. 

In portable gun welders, the weld 
ing cables and also the welding trans 
former are often cooled with refrige: 
ant. This provides much ionger equi 
ment life and makes the welder en 
tirely independent of a water supply 

In summation, we have done 
great deal of experimental work, bot! 
in the laboratory and in the field, an 
have proved to our own rather critica 
satisfaction that, when properly ap 
plied, refrigeration is very beneficia 
to resistance welding. Some job 
could not even be attempted without it 

Yes, refrigeration can help to re 
move a serious industrial bottleneck 
but in applying it a thorough grasp « 
welding knowledge and technique | 
necessary. 
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Minus her bow; the USS 
Blakeley arrives at the 
Philadelphia Navy Yard. 
Note the temporary bow 
which was given to this 
destroyer at a West In- 
dies Naval Repair Station. 


UR Navy weldors are ingenious 
whether on land or sea. Many 
examples of their ingenuity 
will be told only after the war, but 

here is one striking example of Navy 
welding ability which can be told now. 

The story begins in the Spring of 

1942 when enemy submarines were 
taking a deadly toll of merchant ships 
in the Caribbean. In a good many 
instances, this battle seemed to be 
quite one sided—our side generally 
the loser. This was not exactly true, 
however; U. S. Navy destroyers were 
it hand, and they were also taking 
their toll among the Axis submarines. 

The USS Blakeley was on such a 
mission when an enemy submarine 
truck what might well have been a 
tatal blow to this destroyer. A tor- 
edo was shot into the Blakeley; in 
he resulting explosion, her bow was 
lown away, ten sailors were killed 
nd six injured. Serious though the 
lamage proved to be, however, the 
onsequences would have been much 
graver had not an able crew met the 
mergency with prompt action. They 


sister ship, 
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Destroyer Takes a Bow 


Flame-cutting and welding, plus a decommissioned 


quickly closed the watertight doors ot 
the transverse bulkhead, which held 
and kept the Blakeley afloat 


An Anchor from Scrap 


Still able to ward off further at- 
tacks, the destroyer headed for the 
nearest friendly port. There her gap 
ing bow was fitted with a wooden 
bulkhead to keep out the sea ahead 
of the transverse watertight bulkhead 
which had served so well. While the 
wooden bulkhead was being fitted, the 
Blakeley’s welding crew proved its 
resourcefulness by building a new 
anchor to replace the one lost when 
the bow was blown from the ship. 
The improvised anchor, Fig. 1, was 
built from scrap—the only available 
material in this small seaport. A sec 


tion of railroad rail formed the stock; 
the rail was welded to a truck axle 
arms. The 


housing to form the 
springs attached to the housing be 


came a worthy substitute for flukes. 


When the new bulkhead was fin 
ished, the destroyer took on the ap 


put the USS Blakeley back in service. 


pearance of a barge, but, despite her 






All pictures O ficial U. S. Navy photos 





the craft was much more sea- 
worthy. Ready for further travel, 
she proceeded to a United States 


] 1 
ion NKS, 


Naval Repair Station in the West 
Indies. At this base, welding began 


to contribute to the reconstruction of 
the destroyer. The Naval Station - 


Fig. 1—A section of railroad rail, a truck 

axle housing and a pair of springs were 

converted by welding into an anchor to 
replace the one the Blakeley had lost. 
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Fig. 2—USS Blakeley and USS Tay- 
lor in dry dock together. Note the 
markings fer the flame-cutters. 


Oficial U. S. Navy photos 


weldors fabricated a bow which, 
though of a temporary nature, proved 
to be suitable for a long sea voyage. 
The temporary bow (a somewhat 
modified model bow) was sufficiently 
streamlined to allow the Blakeley to 
travel an open sea at a rate approach- 
ing the normal speed of a vessel of 
her type. It must have been reassur- 
ing to the crew to know that their 
vessel was not to be easy prey to the 
other enemy submarines which might 
be lurking along the sea lanes during 
the long voyage to Philadelphia. 


Final Repairs 


On July 13th, 1942, 
returned home to the 
Navy Yard, and soon the weldors 
there were beginning one of the 
strangest refitting jobs ever under- 
taken. Naval architects, analyzing 
the damage, decided that the easiest 
way to repair it would be to cut a 60 
ft bow section from the USS Taylor, 
a decommissioned ship of the same 
type as the Blakeley. Both ships were 
consequently ordered into dry dock, 
and the work began. 

First, the hulls of both destroyers 
were marked off (Fig. 2) so that the 
flame-cutting operators might cut out 


the Blakeley 
Philadelphia 


Fig. 3—This large crane lifted the severed nose of the Taylor 
and swung it around for fitting onto the sister destroyer. 
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the pieces of the jigsaw puzzle which 
was to result a month later in a re- 
commissioned destroyer for the Navy. 
The bow of the 7aylor, including its 
many stiffeners, decks, floors, longi- 
tudinal bulkheads, pipelines, etc., was 
severed from the remainder of the 
ship, and a shipyard crane was called 
into the play. This large crane (Fig. 
3) lifted the 60 ft nose of the Taylor 
with ease and swung it around so that 
it might be fitted onto the sister ship. 


Welding Relatively Simple 
Proof that the flame-cutters did an 
excellent job is provided by Fig. 4, 
which shows the manner in which the 
pieces fitted together 
After the riggers had completed the 


careful job. 
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aligning and blocking of the 
ley’s new forward end, the w 


went to work. The actual welding 
| 


a simple job—no more difficult 


routine shipyard welding. Soo 


Blakeley was ready for further 
ice in our country’s Navy with 
life of usefulness in prospect 
Though deprived of her boy 
decommissioned Taylor remait 
hand to continue to play a part 
winning of the war 
of the Atlantic, it is never 
when another destroyer may 1 
midship section or stern. Should 
an occasion arise, the parts o 
Taylor remain and another g1 
job may be done, for, as you 


Navy weldors are ingenious—vet1 


AUGUST. 





In the B 


Fig. 4—The pieces fitted together like this, proving that the flame-cutters had don 
Only routine shipyard welding is needed from this stage on. 
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Silver Alloy Brazing 


Thousands of manufacturers who once prided themselves 
on completely stocked tool cribs have during the past 
two years met face to face with the wartime necessity 
The author gives timely information 
on the applications of silver brazing to tool repair. 


for tool salvage. 


By A. M. SETAPEN* 


Industrial Engineering 





Div., Handy & Harman 


JHEN a precious, hard-to- 
W replace cutting tool breaks 
during these days, the pieces 
are carefully picked up and taken— 
not to the scrap metal pile but to the 
tool room! The fight for Victory is 
only interrupted for an hour or two, 
and then the tool is back on the 
machine completely repaired. Most 
likely, the repairing has been done 
with a low temperature silver brazing 
alloy; these alloys are coming into 
wide usage for tool salvage work be- 
cause of their low melting points and 
the fact that only a thin film of alloy 
in the joint area is necessary in order 
to get high joint strength. 

Let’s follow a tool through the sal- 
vage department and get a step-by- 
step picture of good. brazing proce- 
dure. 


Restoring a Shattered Tap 


Even such a specimen as the shat- 
tered tap shown in Fig. 1 may be re- 
paired by the silver brazing method. 

The equipment needed to restore this 


* Paper given at annual meeting of the Ameri- 
n Society of Tool Engineeers, Milwaukee. 


tap consisted merely of an oxy-acety 
lene torch, a small length of %o in. 
diam silver brazing alloy wire, a jar 
of flux, a few ounces of carbon tetra- 
chloride and a small length of ni- 
chrome wire for holding the parts 
while brazing. 

In making this repair, the first step 
was to clean the pieces individually 
with carbon tetrachloride. Care had to 
be exercised to make certain that each 
piece was scrupulously clean and 
bright. Cleanliness beyond any shadow 
of a doubt is the first law of good 
brazing practice. All surfaces of the 
pieces were next fluxed. It is im- 
portant to use a silver brazing flux 
which is entirely liquid and active 
in dissolving oxides at the exact tem 
perature required for silver alloy 
brazing. The parts were now as- 
sembled and wrapped tightly with ni 
chrome wire, making certain that all 
pieces were seated perfectiy. Rather 
than one continuous piece, it is pref- 
erable to use several strands of wire, 
inasmuch as this lessens the danger 
of the wire becoming loose when the 
tool is heated. Needless to say, the 
pressure on the wire must be main 


Fig. 2—A broken form cutter before and after repairing. This tool was 


heated to brazing temperature 


in a furnace because of its size. 





THe Wetpinc ENGINEER 





Aucust, 1943 















Fig. 1—Shattered tap. Difficult as the task 
appears, these fragments can be joined into 
a useful tool by silver brazing. 





tained throughout the braze to insure 
a close fit between parts. 


Heated with Torch 


Heat was applied to the tap with an 
oxy-acetylene torch; the torch was 
chosen primarily because of its speed 
in heating the tool steel to 1,175 F— 
the alloy’s melting or “flow” point. 
In silver alloy brazing, a neutral to 
reducing flame should be used and 
the torch kept in constant motion to 
assure that the tool heats evenly. The 
action of the flux is of aid in de- 
termining the amount of heat to 
apply ; when the flux becomes entirely 
liquid and clear, the temperature of 
the tool is approximately 1,100 F. 
The color of the metal should also be 
watched carefully, for it is unneces- 
sary to destroy the tool’s hardness by 
heating it above 1,175 F. 

When the metal glowed a dull red 
and the flux was completely clear and 
liquid, the joints had only to be 
touched with silver alloy wire (%o 
il. diam in this particular case), and 
the alloy was pulled by capillary at- 
traction throughout all joint areas. 
The alloy was thus fed until visible 
evidence was obtained that all breaks 
had been completely filled. 

The final step was to air blast the 
tool assembly in order to cool it 
quickly to 1,000 F. This action is rec- 
ommended in order to preserve the 
tool hardness. Tests have shown that 
very little, if any, hardness is sacri- 
ficed if the tool is heated quickly to 
brazing temperature and brought back 
without delay to 1,000 F by air 
blasting. 


Other Tool Repairs 


Generally speaking, the simple braz- 
ing procedure above described is fol- 
lowed rather closely by our laboratory 
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Fig. 3—five-foot broaches after being repaired. 
A broken broach is shown on the right. An 
oxy-acetylene torch was used for heating. 


when called upon to demonstrate the 
art of repairing badly shattered tools 
which are not to be subjected to serv- 
ice temperatures above 800 F. Addi- 
tional examples of such tool repairs 
are provided by Figs. 2, 3 and 4. 


Furnace Heated Cutter 


Fig. 2 shows a form cutter broken 
in a number of pieces and the results 
of the repair. This tool was heated to 
brazing temperature in a small fur- 
nace because of its large size, which 
made torch heating difficult. The 


Fig. 5—High speed cutting tool tips which have 
been brazed to recessed carbon steel shanks. 





broken pieces were carefully cleaned, 
fluxed and “pretinned” with brazing 
alloy before assembling. When the 
silver brazing alloy melted at 1,175 F, 
the pieces settled neatly into place un- 
der pressure of their wrapping of 
nichrome wire. 

A number of large broaches—one 
broken and the others repaired—are 
pictured in Fig. 3. Each is approxi- 
mately 5 ft long and over 2 in. in 
diam. Prior to brazing, each broach 
was carefully lined up in a jig and 
torch heated. The brazing alloy com- 
pletely wetted the joint area and made 
a high strength bond. Service records 
of repaired broaches indicate perfect 
performance throughout the normal 
life of the tool. 

The repaired drill in Fig. 4 meas- 
ures approximately 23 in. long by 
3% in. in diam and is made from high 
speed tool steel. It broke in two while 
drilling holes in the cast steel base 
of a hydraulic press. The two sections 
were ground to flat surfaces and care- 
fully cleaned, fluxed and jigged in 
position. Several torches were used 
simultaneously in order to heat the 
drill rapidly and evenly to 1,175 F. 
Silver alloy wire was fed into the butt 
joint and was pulled by capillary at- 
traction throughout the closely fitted 
joint area. 


Brazing High Speed Tips 


The need for conserving high speed 
tool steel has aroused considerable in- 
terest in the use of HSS cutting tip 
inserts in carbon steel shanks. Two 
typical cutting tools with high speed 
tips brazed into recesses are shown 
in Fig. 5. 

We are, of course, anxious to pre- 
serve the hardness of the high 
speed steel, which has probably been 
quenched from a high temperature 
and then drawn at approximately 
1,050 F to a hardness of about 65 
Rockwell C. Fortunately, it is pos- 
sible to reheat tool steels so treated 
up to 1,200 F without lowering their 
Rockwell C hardnesses more than 2 
to 5 points, provided the time while 
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Fig. 4—This 23 in. high speed steel 
drill broke in two but was 
wards salvaged for further 


after- 


service. 


the steel is kept at 1,200 F is v 
short. 

The brazing procedure is as fo 
lows: 

First, clean the joint surfaces 
both tip and shank by either chemica 
or mechanical means. Be sure all joint 
surfaces are close fitting. 

Second, coat all joint surfaces lib 
erally with a silver brazing flux. 

Third, apply the brazing alloy 
Thin sheet inserts may be used 


Fig. 6—High speed cobalt steel tool butt-brazed 
to a rolled steel shank. Even when the too! 
had been worn by use and many grindings, as 
shown below, no failure in the braze occurred 
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IMlake your own HYDROGEN for 
welding with this compact 
_ Girdler Hydrogen Generator .. 
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Slash your gas costs—have plenty of hydrogen at all times 
Generator practically automatic—simple to operate 


Pur ification, 


) ction, 
Produ Reforming or 


Ny 
Se raratio 
Dehydration of 


x SULFIDE 
E 
c ARBON mMONOX! 
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HY DROGEN 
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The GIRDLER CORPORATION 


Specialists in eller Gas Processes 


Gas Processes Division * 
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Users of hydrogen for atomic-arc or 
oxyhydrogen welding or other purposes 
will find a Girdler Hydrogen Generator 
provides an abundant supply at all 
times—at a great reduction in cost. 


Girdler generators of various sizes are 
available to meet all requirements, The 
unit illustrated above with a capacity 
of 1,000 cu. ft. per hour, occupies floor 
space only 10’ x 20’ with 15’ overhead. 
Generators of two or three times this 
capacity require only slightly more 
floor space. 


Operation is practically automatic and 
requires only occasional attention. No 


special course of training is necessary 
to operate one of these Girdler units. 


The saving in gas costs over a single 
year could pay for an _ installation. 
These generators are compact, self- 
contained and may be connected to the 
regular factory water and power supply. 


A Girdler Generator may be perma- 
nently located in the plant or mounted 
on a truck, trailer or boat for easy 
portability. 


Write for further information about 
Girdler Hydrogen Generators. No 
oblization. 


Buy another War Bond this week ! 


ae oS ee ee 


LOUISVILLE, KENTUCKY 
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The Girdler Corporation 


205 E. Broadway 
Louisville, Kentucky 


Send for bulletin No. 104 describing Girdler hydrogen 
manufacturing equipment. 
Name Title 
Firm 

Address 


City 











CUT SILVER ALLOY 
AND PLACE IN RECESS 


a 


fremove 

SCALE FROM 
ALL SURFACE 
OF TIP TO 
BE BRAZED 


HEAT S$ 





Ce” 
FOR -~ 


LUX “TORCH ’ 
ALL SURFACES 











TO 1500-1600F 
PUGHT CHERRY RED 


yX\y <N) 


BRAZING 


FASTENING WITH 
NICHROME 
WIRE 


HOLDING ROD 


APPLY FLUX 
AGAIN BEFORE HEATING 


FOR FURNACE BRAZING 











Fig. 7—Steps in the silver brazing of cemented carbide cutting tool tips. 
A thin sheet of brazing alloy is cut to fit the recess of the shank as shown 
in the left diagram. The procedure for torch brazing and the method of 
preparation for furnace brazing are illustrated at center and right, respectively. 


shown in Fig. 7. The preferred prac- 
tice, however, is to apply the alloy 
by tinning all recessed surfaces of the 
carbon steel shank with wire. This is 
done by heating the underside of the 
shank to a temperature of about 
1,200 F with an oxy-acetylene torch 
and allowing the wire to flow on the 
recessed shank surfaces. 

Fourth, the fluxed tip is placed into 
position while the shank is hot. Since 
the cold tip will naturally chill and 
solidify the brazing alloy, the torch is 
again brought into play. The torch 
flame should be directed to the under- 
side of the shank so that the heat will 
soak through the shank and heat the 
steel tip by conductivity. This heating 
method will prevent overheating of 
the tip. The proper brazing tempera- 
ture is reached when the tool tip will 
slide around easily on the film of 
molten alloy. 

Fifth, allow the alloy to solidify, 
holding the tip in place while apply- 
ing a light pressure by means of tongs 
or a steel rod. 

Sixth, shorten the period in the 
softening range by cooling to below 
the critical temperature of 1,050 F 
as rapidly as possible. This may be 
accomplished by using an air blast or 
an oil quench. 

The necessity for a closer tempera- 
ture control than in most brazing op- 
erations is the essential feature in 
successful brazing of high speed steel 
tips. Too low a temperature may make 
for a poor bond, while too high a 
temperature may substantially lower 
the tip hardness. Furnace heating is 
therefore unsuitable, inasmuch as in 
the furnace the time in the softening 
range of the steel would, in general, 
be too long. 

Fig. 6 shows a high speed cobalt 
tip which was butt-brazed to a cold- 
rolled steel shank in order to save 
costly tool steel. After pretinning the 
shank with silver alloy wire, the pre- 
viously outlined procedure was fol- 
lowed. Three months’ use and many 
grindings wore the tool as shown in 
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the lower illustration, but no failure 
in the braze occurred during use. 


Cemented Carbide Tips 


Hard carbide tool tips have been 
successfully brazed for years with 
silver alloy. It has been found that 
a brazing alloy melting at 1,270 F 
gives greater joint strength and is to 
be preferred over the regular alloy 
which melts at 1,175 F. The higher 
temperature alloy is recommended by 
leading manufacturers of cemented 
carbide tool tips for use on tools 
where cutting heats do not go beyond 
1,000 F. 

After the size of the tip and dimen- 
sions of the tool shank recess have 
been determined as recommended by 
carbide tip manufacturers, the braz- 
ing procedure follows this pattern: 

First, be sure that all joint surfaces 
on both tip and recessed shank are 
clean. It is sound practice to touch 
the surfaces to be joined lightly 
against the flat face of a silicon car- 
bide wheel until clean and then wipe 
thoroughly with carbon tetrachloride. 

Second, liberally flux the recessed 
shank surfaces, the carbide tip and the 
brazing alloy with silver brazing flux. 

Third, cut a thin sheet of alloy to 
fit into the recess as shown in Fig. 7 
(left) or else “pretin” all surfaces of 
the recess as previously described for 
the brazing of high speed tool tips. 
Place the fluxed tip into position. 





Fourth, apply torch heat 
underside of shank, as shown 
7 (center), so that the heat y 
up to the carbide tip. Use a | 
rod to keep the tip in position 
the flame in constant motion iy 
to avoid hot spots, and do not 
it to the tip at any time. 

Fifth, watch for the flux to | 
clear and liquid, indicating that 
ing temperature has almost 
reached. Just as soon as the tip 
moved on the molten film of 
withdraw the flame and exert : 
pressure on the holding rod to 
a strong bond. “Slight” really 
slight, it should be noted. 

Sixth, as soon as the brazing 
has solidified, cool the tool slo 
powdered hard coal, asbestos, n 
lime in order to prevent cracki! 
tip during cooling. Do not cool to 
with cemented carbide tips b 
blasting or oil quenching. 

An alternate to torch heating 
use of a controlled atmospher 
nace or a closed type muffle fur: 
For furnace brazing, the ass 


is tightly wrapped with indiy ua 


strands of nichrome wire as 
trated on the right of Fig. 7. 
“Sandwich” Brazing 

The procedure just given applic 


i 
to cemented carbide tips under 


in width. For tips 3% in. or larger 


and for irregularly shaped tips, 
“sandwich” braze is recommende: 
reduce the brazing strains commo 
tips of larger size and irregular shape 
The “sandwich” is made by usin; 
thin sheet of constantan (40% nick 
60% copper alloy) between two la 
of the higher temperature silver all 
In this case, it is desirable to heat 
shank by applying the torch flam 
the bottom and sides of the shank 
finally to the tip itself in order: 
complete the braze. 

Fig. 8 shows a brazing asse! 
for multi-point tools. This asse1 
is held in place with carbon hold 
rods and nichrome wire. Care shi 
be taken in order to prevent burt 
the wire during brazing. 


Fig. 8—Brazing multi-point tools. Carbon rods and ni- 
chrome wire are used to hold the assembly in place. 








CARBON 
HOLDING 
RODS 


NICHROME 


\ 
Ah 


Numene 





BRAZING SHEETS 





THe WELDING ENGINEER 


AUGUST, 








\ PNELDING STAINLESS 2 Then you know how important it is that the metal 
Tf | deposited in the weld shall equal the Stainless 


you are welding. pace took away all uncertainty 


in that regard when they, in cooperation with the largest manufacturers of Stainless 
Steel, produced a complete range of PAGE-ALLEGHENY STAINLESS STEEL ELECTRODES—a range 


so complete that from it you can select the exact electrode for your work. 


* + * 

Because Stainless Steel stands so high on the list of critical materials, it is more than 
ever necessary to see to it that the electrode you are able to get will give you the proper 
metal in the weld. And it becomes even more essential to see that you get electrodes 


of the proper diameter and that your men waste none of them. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, San Francisco, Portland 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 








‘vm ESSENTIAL PRODUCTS... TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
jan TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 

>) HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
Ww READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
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Feeding a Multitude 


EMEMBER the story of the loaves and 

fishes? Something like that Biblical 
problem confronted executives of R. G. 
LeTourneau, Inc., in planning for the dedi- 
cation of their new plant at Vicksburg, 
Miss. An audience of 6,000 or so guests had 
to be fed a hot meal where and while 
they sat. 

It was decided that the main dish would 
be tamale pie, which is a tasty concoction 
of ground beef, onions, corn meal, tomatoes, 
corn and Spanish pepper. But what pots 
would be big enough to cook the quantity 
weeded to feed the hungry 6,000? Cooking 
pots of that colossal size simply weren't 
in existence. 

Ingenuity and arc welding solved the 
problem by fabricating five 350 gallon pots 
from % in. plate—four for cooking the 
tamale pie and one for brewing coffee. 
These giant vessels measured 30 in. wide, 
112 in. long and 30 in. deep; the bottoms 
were rounded and a 6 in. rim encircled the 
tops. 

Fire pits or ovens, each 43 in. tall and 
slightly wider and longer than the pots, 
were also welded from % in. plate. These 
provided plenty of clearance for the fires. 

A pair of dollies was provided for each 
pot. The front dolly was equipped with a 
handle and a vertical L-shaped projection 
which fitted into a channel at either end 
of the pot. For each pit, there was also 
made a table with braced legs fitting onto 
the four corners of the pot. These tables 
could be placed to ride atop the pots. 

About 6 a.m., the four tamale pots were 
charged with their contents of 2,400 lb of 
ground beef, 600 Ib of onions, 200 gallons 
of canned corn, 300 gallons of canned 
tomatoes, 600 Ib of cornmeal, 30 lb of 
Spanish pepper, 90 Ib of salt and 6 lb of 
black pepper. (This was, of course, before 
rationing.) The ingredients were allowed 
to simmer over red hot fires of sawed logs 
until the speaking program concluded. 
At about 1 p.m., each pot was lifted from 
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One of the are welded cooking pots constructed for serving 
hot tamale pie to 6,000 guests. The table fitted above the pot, 
which was placed on a pair of dollies and rolled to the diners. 


Courtesy, The Hobart Brothers Co. 
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its stove onto the dollies. 


The tables were 
loaded with paper plates, spoons, butter 
and rolls, etc., and the combination trundled 
down the aisles. Each cart was kept mov- 
ing while 12 waiters dispensed plates loaded 
with food. 
Rarely if 
has so large 
hot meal in 


ever, the believes, 
a crowd been fed a steaming 


so short a time. 


company 


Aluminum Castings Salvaged 


 grengeer aluminum castings are now be- 
ing salvaged by means of the atomic- 
hydrogen arc welding process at the plant 
of an Ohio manufacturer, who is thus 
saving much time and critical material. 
Even though the repaired castings are sub- 
jected to a rigid X-ray inspection, their 
rejection rate has been less than 1% since 
the adoption of the atomic-hydrogen process. 

Prior to making the welding repair, the 
castings are preheated in a furnace adjoin- 
ing the welding booth. The welding is done 
by an operator who has passed the Air 
Corps qualification tests. Metal of exactly 
the same analysis as the base metal is 
deposited. The welds are ground flush with 
the casting surface, and it is then impossible 
to detect the weld outline in any way, even 
by X-ray inspection and physical testing. 

Experience at this plant has shown that 
in nearly every case imperfect aluminum 
castings can be salvaged regardless of the 
size of the original imperfection. The com- 
pany’s investment in preheating and weld- 
ing equipment was returned in less than 
three months. 












Metal Cab Protection 


HE cab and rear glass 
used for heavy: hauling i 
is protected by a steel framework 
ly welded of heavy 2 in 
shifting 


the loads 





Mesh support for the chains and hooks 
on oil field trucks. The equipment is kept entire!) 
clear of the truck winch and 
kept in shape for instant use than when allowed 
to dangle freely 


frame provides 


truck gear 
binders. 


the cab 


cient impact to caus« 
break out the safety 


The 


metal mesh. 


frame, the mesh provided a support 
effectively supported chains 


did not 
of his load. 


Atomic-hydrogen arc welding is used to repair imperfect 
aluminum castings. After the weld has been ground flush 
with the casting surface, even X-rays cannot detect 
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carrying member 


When hung 
however, such items tend 
sometimes 


weldor 
improved on the 
upper surfaces of it with sectio 


interfere 





FOR MORE 
AND FASTER 
WELDING... 
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To keep on top of your heavy 1943 schedules change to AC 
welding with the new Wilson “Bumble Bee” welder. 
This sturdy, efficient Wilson AC machine gives you three OR AC WELDING 


advantages that have unusual value today: ve 
990 ELECTRODE 
i Idi ds 15% to 25% — par- 
7 ° ~ ee ee be ee A perfect teammate for the 


ticularly on horizontal fillet welding — through Witecn “Bembile Mee” ts the 
use of heavier currents and larger AC electrodes. all-position AC electrode — 


Wilson No. 530. This elec- 
It cuts power consumption—and costs—as much trode produces high quality 


as 40%, because AC welders eliminate idling loss. welds to meet the following 


specifications: 
It simplifies maintenance because the “Bumble AWS Filler Metal Specifi- 


Bee” has no heavy rotating parts that need cation E6011. 


frequent attention. Navy Bureau of Ships, 
Specification 46E3, Grade III, 


Equally important — the “Bumble Bee” can be deliveed faster Class I. ; 

than equivalent dc machines because it requires much less amex Coen, Pee 
critical materials. Two sizes are available — 300 and 500 am- 

peres. For full details write to Wilson Welder & Metals Co., Inc., 
60 East 42nd Street, New York 17, N. Y. | 
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Duplex Brazing Torch 


Perr soldering and brazing torch 
which permits the use of either hydro- 
gen or acetylene with air was recently 
developed at the East Pittsburgh Works 
of the Westinghouse Electric & Mfg. Co. 

The accompanying sketch shows the 
construction of the torch when used with 
hydrogen. For conversion to acetylene, 
the injector head is removed and a longer 
injector head with holes of decreased di- 
ameter is screwed into place. A standard 
welding tip and valve body are used, as 
the sketch shows 

With acetylene, the flame temperature 
is approximately 4,250 F, but with hydro- 
gen the temperature is lowered to approxi- 





HOW A *25° HARD-FACING JOB | acetylene flame. 
Saved a°150™ punch replacement! | *-\'* “sre Se 


TO HAVE REPLACED this badly worn 
hot upsetting punch with a new 
punch would have cost $150.00! 
It also would have necessitated an 
unavoidable delay in waiting un- 
til the new punch had been de- 
livered and installed. 
Again Coast Metals Hard-Facing 
saved the day! By building the 
worn punch up to its original 
dimensions with an extra wear- 
resistant coating of Coast Metals, 
it was made good as new. In fact, 
better than new since it will now 
outwear and outlast a new punch 
several times! All at a cost of only 
$25.00! 


Instead of sending your worn 
parts to the scrap pile, see first 


whether you cannot salvage them through Coast Metals Hard-Facing. Eas- welded pipeline, but the joints remained 
ily applied by the electric welding arc or oxy-acetylene torch, it is equally 
suitable both for new and old parts of any ferrous metal. 


COAST METALS, INC. 
Plant and General Offices: Canton, Ohio 


Mi J TA L S remained leakproof throughout the ent 
length of the pipe. 
‘. The expense and stoppage of ser\ 
avoided can be appreciated by consider 
hard- facing the damage that would have resulted 
this line had broken, As it was 
weld ro ds welded joints were able to withstand 


YOUR EQUIPMENT’S LIFE PRESERVER AGAINST WEAR were subjected, and the maintenance c1 





. Executive Offices: New York, N.Y, flood waters had receded. 


4 Breathing Holes 








Torch suitable 
for either air- 
acetylene or air- 
hydrogen opera- 
tion. To convert, 
it is only neces- 
sary to change 
injector head. 















Standard Welding Tip Standard Valve Body 









mately 3,700 F. This torch can 
for soldering operations requiring 
of lower melting point solders or f 
heating on materials that would be 
by the 6,300 F temperature of a 







yrs a recent flood in New 
state, the water swept throug] 
with such force that it carried away 


sections of the soil around a 6 in 
Even though originally buried 4 ft 
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CLOSE-UP of Hot Upsetting Punch, Showing 
Coast Metals Overlay After Rough Grinding. 














Courtesy, The Lincoln Electri 








} Flood waters laid bare this section of a 





intact even when bent 10 ff out of line 





ground, sections of the pipe were left 
pended as high as 12 ft in the air after 






Some pipe sections were bent out of 
by as much as 10 ft, yet a close inspect 
revealed no failures in the welding 
welded joints were not only unbroken 











heavy stresses and strains to which tl 






had only to lower the pipe into a 
ditch and cover it up again 
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Waking Big Plates 


U ‘or tare 


sheets, the 


get single plates large enough 
motor-generator and turbine 
Schenectady Works 
smaller 
this 


welded 
together for 


{ il Electric Co 
plate 


i 2 oe 





this large 1 in. plate was fabricated by welding 
four separate sections. The welds had to be 
ground flush with the plate surface and bend 
the plate was 
these bending 


without cracking when given 


its proper curvature on rolls. 


urpose. Ductile and accurately deposited 
velds which would without reinforcement 
qual the tensile strength of the original 
plate were required. 


The plate shown in the accompanying 
icture consists of four sections joined by 
three arc welded seams (only two are 


visible). The edges were flame-cut to pro- 
vide a joint. Half the weld 
was deposited from one side. The plate 
was then turned over, the root of the first 
ialf of the weld was chipped out, and the 
econd half of the weld was completed 
\fter welding, the deposited metal 


hipped flush with the plate so that the weld 
pass smoothly through the bending 


double-vee 


was 


x 
your 


> « 
Flame-Cut Gear Blanks 


A Lone Istanp builder of derricks and 
“™ hoists needed a small quantity of gears 
the driving mechanism of several large 


ranes. He turned logically to flame-cut- 
ting as the quickest method of making 
gear blanks 4 in. thick and 20 in. in 
lameter, 

he blanks were cut from a large slab 
of medium carbon steel. Five piercing 





starts were required on each gear to pro- 
vide the four lightening holes and the center 
The piercing was done with 
an oxygen after shallow craters in 
the center of each waste section had been 
routed out with a hand cutting torch. 

After the holes had been burnt complet« 
ly through with the lance, a flame-cutting 
machine of the pantograph type was em- 
ployed for the subsequent cutting. This 
machine was equipped with a magnetic 
tracing head which followed the outlines 
of a steel template. The cutting speed 
was 7 in. per minute, in the 4 in. plate, 
and the quality of cut was said to be ex 
tremely good. The cuts were made with 
a tip having an oxygen-cutting orifice 0.096 
in. in diameter and operating at an oxygen 
pressure of 55 psi and an acetylene pressur« 
of 3 psi. 

The gear hub was flame-cut in a separate 
operation and welded into place before the 
finished gear blank was sent to an outside 
shop for machining of the gear teeth 


shaft opening 
lance 


> <¢ 

Pipe and Rod Carrier 

A® ALL-WELDED, motor-driven pipe and 
**% rod carrier developed by the Cleveland 
Tramrail Div. of The Cleveland Crane & 
Engineering Co., Wickliffe, O., permits 
the cab operator to pick up 1,500 Ib of 
stock in 12 ft lengths from the storag« 


room, transport it and set it in racks at 
fabricating machines without any floor 
men. 


Since this unit travels overhead, its us« 
eliminates the need for aisles and thus 
makes possible the saving of considerable 
floor One important war plant, for 
instance, found that 400 metal working 
machines could be installed and operated 
in only slightly larger than that 
ordinarily required for 200 machines. 

The rod and pipe are handled by 
forks which are tilted upward when load 
ing or downward when unloading by a 
motor-driven crank. A limit switch auto 
matically stops the forks in the upward 
or holding position when the fork mech 
anism is not in operation. The hoisting 
speed is 20 fpm, and carrier travel speed 
is 300 fpm 


area. 


space 


two 


The pick-up fork assembly is of all 
welded construction and has a_ 3-point 
rope suspension from an all-welded car 
rier, which gives it the necessary rigidity 


for handling loads far out of balance. The 


carrier travels on a double overhead track 







Courtesy, Air Reduction Sale 


Left: a magnetic tracer guides the torch, which is cutting a gear blank from 4 in. plate. 


On the right are completed gears after machining. Note the welded hubs. 
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FOR 
HEAVY-DUTY, 
HEAVY- 
PRODUCTION 
WELDING 





Model WC-3C— 500 amperes. Current 
Range—100 to 675 amperes. Current ad- 
justable under load. Built-in capacitor for 
power-factor correction. Normal power fac- 
tor also available. Line voltage— 220 or 440. 


FOR HEAVIER- 
THAN-AVERAGE 
WORK 


Model WC-2C— 
300 amperes. Cur- 
rent Range—60 to 
375 amperes. Cur- 
rent adjustable 
under load. Easy to 
move. Built-in 
breaker protects 
against severe over- 
load. Line voltage 
—220 or 440. 


AN ALL-PURPOSE WELDER 


Model WT-4C—200 








amperes. 27 current 
settings from 20 to 
250 amperes permit 


using a variety of elec- 
trodes. Easily moved. 
Built-in capacitor (op- 
tional). Nofuze ‘‘De- 
ion” Circuit Breaker. 
Line voltage—220. 


FOR SHOP MAINTENANCE AND 
LIGHT WORK 


Model WT-1C—100 
amperes. 15 current set- 
tings from 20 to140 am- 
peres. Built-in capaci- 
tor (optional). Built-in 
breaker protection. 
Line voltage— 220. 

For latest literature, 
write Westinghouse 
Electric & Mfg. Co., 
East Pittsburgh, Pa., 
Dept. 7-N. J-90476 


Westinghouse 


PLANTS IM 25 CITIES. ..OFFICES EVERYWHERE 
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Refinery Fire Thwarted The fire-damaged Westville, Ind., refine 


was put back in operation for much need 
we fire partially destroyed the West- petroleum products by salvaging storca 
ville, Ind., refinery, it looked like a tanks that looked like this. 
major catastrophe. Several of the big 
storage tanks were twisted out of shape 
and had their tops blown off by explosions. 
Because of the war, it was impossible to 
replace these tanks with new ones. 
Edward J. Lane, the refinery’s weldor, 
was called upon to do what he could in 
the way of salvage. Equipped with a 300 
amp arc welder that he had mounted on 
an old automobile chassis and powered 
with a gasoline engine, Mr. Lane went 
into the field to straighten the twisted tanks 
and put them back into shape for storage. ’ bk as 
And = was highly praia 2 ’ Courtesy, The Hobart Brothers Co. By CHARLES C. LYNDi 


ype swinging hook on a truck 

and wrecked the air cleaner for t 
pressor servicing a power station « 
with internal combustion engines 
peared that the compressor would 
be run on the sand-laden air 

around the building until a rey 







The cost of straightening and 
the seams of the first twelve tank 
was $375, including labor. These t 
approximately 15,000 gallons ea 
tanks of that capacity, had they be 
able, would have cost thousands « 















Air Cleaner Repair 





















OM LIGHT GAGE WORK 
OR 


HEAVY DUTY PRODUCTION 
MARQUETTE 
A.C. ARC WELDERS 


deliver Superb Welding Performance 











There'll be no slump in your 
war production team if you use 
MARQUETTE Welders on your 
production line. 


or ee 



















Emergency air cleaner repair. Three welds 
one ell and a short length of pipe enabled 
the plant to continue properly equipped 





The proven performance of these stalwart 
A.C. machines has demonstrated that they 
deliver the goods when the game calls for 
fast, flawless, low cost welding in any type 
of metal fabrication or repair. 


















| could be located and installed. The 
| weldor, however, noting the proximity 
the air cleaner to the intake line of or 
the big internal combustion engines, 
gested an alternative which required 
a few minutes to effect 

The drop piping on which the comp: 
sor cleaner had been supported was 
off, an ell welded in and a short let 
of pipe (the original support) was ti 
to the riser above the big cleaner for 
engine. The big engine was not even 
down. Instead, a clean-out cover in 
air line near the unit was opened t 
the suction draw air from within the 
tion while the opening was being cut 
the branch line tied into the big clean 
riser. Thus one air cleaner serves 
engine and compressor. 

So well has this repair worked that 


MED A.C.ARC WELDERSGEE oe 
o Gee pressor has never been ordered 
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Completely Equipped — Low 
Initial Cost— Negligible Up- 
keep—aAll Asbestos Insulation 
— No ‘Magnetic Blow''— Ten 
Models, from 125 to 400 am- 
peres. 10 DAY SHIPMENT. 











Send for free, 24 page, 
illustrated booklet. 














MARQUETTE MFG. CO., INC. 
Minneapolis, Minneseta 
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in PeAceTian’ isomers 


WILL FIND EQUIPMENT 
Better Than Ever 


+X Until Victory is won, Meco will continue to supply those users whose 
production will do the most to aid the War Program. Some day—and it 
can’t come too soon for us—Meco Equipment will again be readily avail- 
able to all who have learned of its superior qualities. 


Meco Equipment— all over the world — is taking punishment in service 
never before thought of. Twenty-four hour operation under the most 
grueling conditions of weather — from sub-zero to broiling sun... sleet... 
sand-storm ... tropical rains... salt water...each war-usage problem in- 
volves a new angle in the design and 
construction of Meco Equipment. Hav- 
ing met these conditions, we can assure 
our peacetime customers that they will 
find Meco Equipment better than ever. 


Why not write for a copy of the Meco 
Catalog now, so that you may antic- 
ipate your requirements of gas weld- 
ing equipment? Shipments, based on 
priority, can be made immediately. 


[above] Hard-surfacing caterpillar treads. 


+z Meco-equipped welding shops 
speed war production — save criti- 
cal equipment. 


x 


THE SUPER WELDMASTER. A Heavy Duty 
Torch for heavy duty welding. Far lighter 
in weight than old-fashioned torches. 


THE STANDARD WELDMASTER. Weighs 
but a fraction of old-fashioned welding 
torches of comparable capacity. Includes 
Circle Mixer, spring-tension needle valves 
and full gooseneck tips. 


THE WELDMASTER AUTOMAT. Embodies 
the new “Off-And-On” control that has 
taken the welding industry by storm. Action 
tested over 200,000 times without appreci- 
able wear. Fewer parts, positive action, no 
thumb-cramp. 

x 


THE WELDMASTER AVIATOR. Especially designed for precision welding in 
aviation and similar work. The Aviator is lightweight—made of Meco Alloy No. 1 
and can be accurately adjusted at needle valves for desired flame characteristics. 


Oxy-Acetylene Cutting and Welding Equipment 


MODERN ENGINEERING CO. 


3413 PINE BOULEVARD ST. LOUIS, MISSOURI 
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why are these two types of electrodes neces- 
sary ?>—G.M.H. 

A—The term “cellulosic type” is applied 
to an electrode having a considerable por- 
tion of cellulose in its coating. This type 
of coating contains such ingredients as 
sodium silicate, alpha and beta cellulose, 
asbestos, ferromanganese and _ titanium 
dioxide. A considerable portion of this 
material burns out to form a gas in the arc. 
This type of electrode is suitable for opera- 
tion on D-C, reverse polarity only, though 
it may be used as an all-position electrode. 


Do You 









Agree? 








, , 7 The mineral type of electrode coating 
Welding Electrodes contains sodium silicate, ferromanganese, 
O—What is the difference between cel- iron oxide, silica or quartz and a small 
lulosic and mineral type electrodes, and quantity of alpha cellulose. This type of 
















































: when using 
"KNU-VISE PLIERS 


MODEL KL-500 










With the lower jaw shaped like an anvil, these pliers can 
securely hold a stack of metal sheets together for routing 
operations. The top and base are wide and flat (ground 
within .001 inch in accuracy), and enable operator to steer 
work around with great ease. 







Let us tell you how we are helping manufacturers simplify 
operations where clamping is involved. | 






BUY WAR BONDS 














1336 PLUM STREET 
4328 SAN FERNANDO RD. 


DETROIT, MICH. 
GLENDALE, CALIF. 






electrode may be used on either A-( 


welding operations. 


Use 


of the 


type coating is generally confined ¢ 
trodes designed for horizontal or flat 


ing. 


The coating is of material tl 
form an abundance of slag 


, providins 


coverage and complete shielding 


A mineral 


coating 


high 


dioxide will produce an electrod« 
for general purpose operation in eithe 


straight polarity, or 


tions. 


\ -( 


welding 


Cemented Carbides 
O—What 


which is sold as Carboloy? 
well to other base metals ¢ 


the 


is 


tool-tipping 1 


Will 
Ci 


T 


in tit 


A—Carboloy or other tool-tipping 
terials sold under various trade nam 
cemented carbide compounds. They cx 


tungsten, 


titanium, 


tantalum, 


carbor 


other tough, high-melting-point mat: 


Cemented carbide bits are made from t 


materials 


ingredients are crushed and ground 
very fine, and heat and pressure ar 
The 
caused to sinter 


applied. 


hardness. 


by 


The powder does not 


powdered 


resulting 
into a 


metallurgy 


powder is 


material 


any time during the process 


Since the materials in cemented cat 


Mm 


cannot be melted at ordinary temperat 
it is impossible to weld or fuse them t 


T 


metals. 


he 


recommended 


attaching cemented carbide tool tips 


the use 


of 


silver 


brazing. 


carbide tip is not heated greatly 


application 
crack. If 


and, 
an 
cemented carbides by either arc or 


attempt 


consequently, 


1S 


made 


uneven expansion of the material 
undoubtedly result in the carbide crac! 


and chipping off before the weld was « 


pleted. 


T he S 


inter 


lt 
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will 
to 


pr cedur ( 
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Fire Brick 


Q—I am thinking of building an oil { 


furnace and would like to know 
of brick should be used? 
fire brick be satisfactory? 


W ould 
O.M. 


what t 





omn 


A—In constructing a furnace of this t 
it would be well to use 
brick laid on edge in the bottom of 


furnace with the ends exposed to the 
and the walls. 
up with a full 9 in 


second-grac 
and walls. 


le 


The brick 
wall 


fire brick 


a first-grade 


should be 
of not 


in both 


} 


} 


less 


ic} 


Brick used in furnace construction sl 


be stored in a dry place free from moistu 


either from dampness or due to cold 
furnace should also be thoroughly dried 


by use of a mild fire before it is broug! 
To help in the selection 
proper brick, the following melting point 


to heat. 


of various bricks are given 


First-grade 
common 


fire 


Bauxite fire 


Silica fire brick 


brick... 
brick.... 


Chromite fire brick...... 
Magnesia brick 


If you, as a reader, do not agree with ov 
answers, let us know your thoughts. 
ments and discussions will be published, too. 
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For Champion Production---C 4 OOSE 


When exceptionally high quality of welds is required 

such as in the case of the boiler drums for our Merchant a 
Fleet, Champion Red Devil 75” electrodes are usually pion Red Devil “75” 
employed. They produce sound, clean welds of high electrode being used 
quality. The alloying elements in the coating impart on a marine boiler 


high resistance to fatigue and heat. on S ee ay 
west plant. 


“Be sure it's a stub before it’s thrown away.” 


RED DEVIL @ BLUE DEVIL © BLACK DEVIL @ GRAY DEVIL 


THE CHAMPION RIVET COMPANY 


11400 HARVARD AVENUE—CLEVELAND, OHIO 
EAST CHICAGO, INDIANA 
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AC Welder 
% G-R Model 49 is a heavy-duty trans- 


former-type A-C welder that is definitely 
a baby” in that it was especially 
engineered for the grueling service de- 
manded by the 24-hour-day, 7-day-week 
schedules of war plants. Though manual- 
ly operated, it can be converted to 
automatic operation when desired. 





G-R Model 49. A heavy-duty A-C arc welder 
designed to meet the requirements of con- 
tinuous service in war production plants. 


Model 49 was designed and constructed 
vith a large extra margin of safety to 
handle continuous welding loads. For 
this purpose, an oversized core working 
it low flux densities is incorporated. Two 
pen circuit voltages give a wide variety 
f applications (particularly for the weld- 
ng of heavy plate) within the output 
range of 100 to 675 amp. Amperage is 
idjusted twisting the hand wheel 
and may be quickly varied to handle 
electrodes of from % to % in. diameter. 


by 


[his welder is said to remain ex- 
tremely cool at work, meeting the 
NEMA temperature rise specifications 


even without its forced ventilation system 
operation. Forced ventilation, how- 
ever, is standard equipment for extra 
iolness. Glenn-Roberts Co., 1009 Fruit- 
ale Ave., Oakland, Calif. 


Stainless Steel Flux 
* Solar Flux No. 16GH 


eloped for the specialized welding of 
hin gauge strips, sheets, tubes, etc. of 


has been de- 


tainless steel and other high alloy 
hromium-bearing metals. This flux is 
haracterized by an adhesive quality 


esirable for application to the underside 
nd edges of metal, by a high melting 
‘int and by the protection it provides 
gainst oxidation. It qualifies under ap- 
ropriate Army and Navy specifications, 
manufacturer, and can used 
vith most welding processes including 


tates be 


New Products 


fo Use 


plied to metals several hours before the 
actual welding operation, will stick with- 
out the use of shellac and hold fast 
despite frequent handling. 

No. 16GH flux in powdered form is 
available in 1 Ib, 5 lb and 25 lb con- 
tainers. A companion flux, Solar Flux 
No. 16, having a higher melting point, 


has also been developed. Use of the 
latter, however, is recommended only 
after trial of the No. 16GH flux. Solar 


Aircraft Co., Dept. SF-23, San Diego 12, 
Calif. 


Burn Remedy 


% Cofen is a greaseless burn dressing 
derived from coal tar products, basic 
formula of which was used as far back as 
1937 in treating the severely burned crew 
of the dirigible Hindenburg when it 
crashed at Lakehurst, New Jersey. Ap- 
plied to a burn, Cofen will at once lessen 





A useful bottle for the first-aid treat- 

ment of burns in the welding shop. 

Cofen can also be used for the treat- 
ment of minor bruises, cuts, etc. 


or stop the pain and will, moreover, act 
as an antiseptic and germicide and thus 
minimize the risk of infection during the 
time which elapses before the victim is 
able to see a physician. 

The serious symptoms and complica 
tions that often burns are 
caused, largely, by toxic absorption from 
broken-down protein products in the 
burned tissues. It is the aim of the ex- 
ternal treatment, manufacturer explains, 
to prevent the toxic poison from entering 


accompany 


the system and to remove the products 
of tissue degradation from the affected 


‘xy-acetylene, metal arc, atomic hy-_ burn area. Lee-Wood, Inc., South Nor- 
rogen arc and Heliarc. It may be ap- walk, Conn. 
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Spot-Weld Repair Cart 


*% A self-contained field cart for the 
repair spot welding of steel airplane parts 
has been developed by the Progressive 
Welder Co., Detroit 12. It is said to 


permit practically any kind of spot weld- 
ing job on stainless and other light gauge 
steels to be performed in the field. 

The cart is equipped with an electronic 





Cart for refrigerated spot welding 
on the airpiane landing field. 


timer and with a selection of both air- 
operated and manual “tong” type guns— 
all so designed that a large variety of 
differently shaped electrodes can _ be 
mounted in them. A refrigerating unit 
circulates a low-temperature coolant 
through transformer, cables and guns, 
thus eliminating the need for external 
water connections. The cart, which re- 
quires only a power lead to permit opera- 
tion, is provided with long cables so that 
the power connection may be made in a 
hangar while welding repairs are being 
made far out on the landing field. 


Toggle Pliers 


% Pliers designed to do the difficult job 
of holding piping, tubes, rods or other 





De-Sta-Co 


pliers No. 
cylindrical objects of from '/2 In. to 1'/q in. OD. 


toggle 455 for holding 


cylindrical parts have been brought out 
by the Detroit Stamping Co., 372 Mid- 
land Ave., Detroit. These pliers lock 
into position and hold securely at any 
point within their gripping range but 
are easily .and quickly released. The 
model illustrated, No. 455, will hold any 
cylindrical object from % in. to 1% in. 
OD. For larger sizes, the pliers may be 
bored and slotted to order, to fit user’s, 
requirements. 


New Propucts 69 








With miles of WELDING to do 
=YOU CAN’T SPARE THE WELDING CABLE 
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— another place where 
Belden Wire Goes to WAR 


More ships are coming down the ways these days, thanks 
to new and better tools and American ingenuity. Welding 
is playing a most important part in this program... and 
Belden Welding Cables have made an important contribu- 
tion. Their great flexibility makes welding operations easier 
— reduces fatigue of welders on the job. Tough Belden cable 
insulation stands up in service over hot steel plates for longer 
cable life and less time lost for replacements. 


Belden Manufacturing Company 
4677-A W. Van Rico Street 
Chicago 44, Illinois 


Belden 


Ciing GABLE 


Awarded the U.S. Treas- 


“Merit for initiating the Wor 
ury Special Citation of 


Bond-or-Cash Dividend Plan 
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Magnetic Clamps 


* Sweetland magnetic clamp was 
des d for shipyards but is applicable 
to ier uses. The usual difficulties 
of lifting and transporting heavy magnets 
are climinated by compact and relatively 
lightweight construction in comparison 
to ding power. Movement is further 
facilitated by retractable ball-bearing 
wheels working on a ball-bearing swivel. 





Sweetiand magnetic clamp for holding heavy 
ship members in position for tack welding. 


Stiffeners are positioned and held in 
place for tack welding without the use of 
saddles, clips or other means requiring 
temporary welds. For fairing deck plates, 
ne magnet is placed across the seam 
to bring the plates to the same level. 
With warped plates, a single magnet 
used in conjunction with a Johnson bar 
quickly effects leveling. 

The device is available in three 
models: B, C and HVC. Models B and ( 
comprise two-magnet, units coupled to- 
gether with a yoke carrying a handwheel 
and pressure screw to provide vertical 
ind horizontal adjustments. Model B is 
composed of two 2-section magnets, 
exerts a pull of 3% tons on ™% in. plate 
ind weighs 210 Ib. Model C utilizes 
two 3-section magnets, exerts a pull of 
4'5 to 5 tons on % in. plate and weighs 
300 Ib. Model B is adapted for stiffeners 
8 in. high or less, and Model C for 
girders up to 18 in. The third model, 
HVC, is composed of a 3-section horizon- 
tal magnet and a _ Il-section vertical 
magnet to hold the stiffener rigidly in 
place and in a true 90 deg position. This 
model is furnished with a Johnson bar. 

The clamp may be operated from the 
power supply of a motor-generator weld- 
ing set or from any 80 volt direct cur- 
rent. A 12 amp rectifier of this manu 
icture is also available to supply D-C 
power from an A-C circuit. Glenn- 
Roberts Co., 1009 Fruitvale Ave., Oak- 
land, Calif. 


Skin Cream 


*® Tarbonis cream, a modified tar prod- 
uct, is said to be a specific for various 
skin disorders. The cream is greaseless, 
non-allergic and non-irritating. The 
Tarbonis Co., 1220 Huron Road, Cleve- 
land. 














Diesel engine valves and 
seats faced with this 
hard, tough, heat-resist- 
ing alloy enable marine 
engines te deliver unin- 
terrupted heavy duty 
service to allied combat 
vessels. 


In the motor transport serv- 
ice, too, RESISTO-LOY gives 
diesels the endurance nec- 
essary for continuous per- 
formance under the heat 
and the pounding of a 


heavily laden carrier. 


High pressure steam valve seats and valve faces treated with RESISTO-LOY 
are able to withstand terrific punishment. Deposits will not wash out, 
undercut or corrode. 


When subjected to the severest heavy duty service on diesel engine valves 
and seats, RESISTO-LOY deposits will not score, spawl or shatter. At tem- 
peratures above 1000 degrees F even, they can be relied on for unmatched 
service. Get RESISTO-LOY AT THE NEAREST DISTRIBUTOR BELOW. 


CALIFORNIA—Yonkers & Johnson, SO. DOS PALOS 
FLORIDA—Welding Engineering Co., MIAMI 
INDIANA—Purity Cylinder Gases, Inc., WARSAW 
KANSAS—R. T. Brown Co., Ltd., SALINA 
LOUISIANA—Woodward, Wight & Co., NEW ORLEANS 
MAINE—Brown-Wales Co., LEWISTON 
MARYLAND—Southern Oxygen Co., HYATTSVILLE and BALTIMORE 
MASSACHUSETTS—Brown-Wales Co., BOSTON 
MICHIGAN—Welding Metals & Mfg. Co., DETROIT 
MICHIGAN—Purity Cylinder Gases, Inc., GRAND RAPIDS, KALAMAZOO 
and LANSING 
MISSISSIPPI—J. E. Dilworth Co., VICKSBURG 
MISSOURI—Puritan Compressed Gas Corp., KANSAS CITY 
MISSOURI—Ross-Frazer Iron Co., ST. JOSEPH 
OHIO—Universal Power Co., CLEVELAND 
OKLAHOMA—Big Three Welding Equipment Co., TULSA 
and OKLAHOMA CITY 
OREGON—Industrial Air Products Corp., PORTLAND 
PENNSYLVANIA—Arcway Equipment Co., PHILADELPHIA 
and PITTSBURGH 
PENNSYLVANIA—Shop Supply Co., PITTSBURGH 
TENNESSEE—J. E. Dilworth Co., MEMPHIS 
TENNESSEE—Southern Oxygen Co., KINGSPORT 
TEXAS—Big Three Welding Equipment Co., FORT WORTH, HOUSTON, 
EL PASO, SAN ANTONIO and AMARILLO 
TEXAS—Corpus Christi Oxygen Co., CORPUS CHRISTI and McALLEN 
VIRGINIA—Southern Oxygen Co., RICHMOND 
WASHINGTON, D. C.—Southern Oxygen Co. 


| e COMPANY 
i. eatato-[oy- GRAND RAPIDS, MICHIGAN 
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the Rasmussen Iron Works, 308 West 
Philadelphia St., Whittier, Calif. These 
insulators are supplied for use on tips 
and rod grips and as handles and cups. 
They are molded to the exact shape for 
quick installation on the three most com- 
monly used sizes of popular-make elec- 


trode holders. 
" || rf 


Hard-Facing Alloys 


% Stoody 1 and Stoody 6, two new hard- 
facing alloys of cobalt, chromium and 
tungsten, are now being furnished as 
oxy-acetylene welding rods. Stoody 1, 
the harder of the two alloys, provides 
high resistance to 


a 
bas 


Insulator replacements—molded plastic 
insulators to keep electrode holders on 


the job without factory maintenance. 


Replacement Insulators 
%® Lightweight molded plastic insulators 
for electrode holders are being offered by 


abrasion, corrosion 





(Reg. U. S. Pat. Office. U. S. Patents |,876,738—I,947,167—2,02! 945) 


11 to 13'/2% Manganese Nickel Steel 


WELDING PRODUCTS 
“CAST WEDGE BARS: 


FOR REPOINT- 
ING MANGA- 
NESE AND 
CARBON 
STEEL SHOVEL 
AND DIPPER 
TEETH. 


At Left—Cast 
Wedge Bar at- 
tached to worn 
down Dipper 
Teeth. 


THE LARGER THE TEETH THE MORE YOU SAVE 


2A 
a 
og 
“A 


At Right—Cast 


attached 


Wedge 
Bar to cutting 


edge of Dredge Cutter. 






Use Manganal Bare or 
Special Tite-Kote for at- 


taching Cast Wedge Bar. 


ae r. ‘ a 


150 Distributors Are Ready to Serve You | 
Sole Producers 


STULZ-SICKLES COMPANY 


134-142 Lafayette St., Newark, N. J. 
Try Seaco Hard Surfacing Over Manganal Weld Deposits 
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Stoody 1 and 6 are two new hard-facing rods 
for application by the oxy-acetylene process 


and heat. It is recommended for 
sleeves, wood saw teeth, carbon s 
wire guides, expeller parts and sit 
applications. 

Stoody 6 is not quite so hard as St 
1 but is more ductile and provides 
resistance to impact. -It is used for 
facing various types of valves, dies 
blades, cams, etc. 

Both rods are supplied in 
and % in. diameters. Stoody Co., 
tier, Calif. 


Cable Taper 


% To tape a comparatively k 
(or plurality of cables into a 

at a point where standard factor 
equipment cannot be used, 
cable tape 


a new port 


winder has been devel 








Smith portable cable tape winder. It pro- 

duces a factory-finished job where hereto- 

fore only hand taping has been possible 
This new tool, without power 
is used with a standard p: 
drill. A small drive pulley is mount 
the chuck of the drill, 
this pulley th 
mechanism, which operates acc 
the operator’s grip on the 
The operator merely holds the | 
the drill in one hand and the hat 
the taper in the 
curately performs what would 
and expensive operation if done by 
The taper is said to be easily adapt 
to different 
particular in 
many cable taping 
being performed by hand on the 
Leathem D. Smith Shipbuilding Co 
Sturgeon Bay, Wis 


and a 


drives 


drill 


other ind 


cables nd to 


shipbuildi 


Operations are 


size 
value 
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dy 
= “Eye Savers."" These goggles are featured 
by a glare filter which may be snapped in 
if 


for welding or out for general service. 


Welding Goggles 





*% “Eye Savers” are lightweight (134 oz), 
ill-plastic safety goggles with snap-in 
lare filter; they are convertible at an 
stant from welding to general utility 
by snapping out the filter and may be as 
uickly converted back again to welding 
Lenses are of high-priority 
‘ Plexiglas” that will not shatter under 
pact and resists the pitting caused by 


service. 





hot sparks. The goggle fits directly over 
prescription glasses, and its full frame 
gives protection against eye injury from 
the sides, top or bottom. Watchemoket 
Optical Co., Providence, R. I. 


Welding Clamps 


% Three new lines of clamps have just 
been announced by Grand Specialties 
Co., 3101 W. Grand Ave., Chicago. The 
“Quick Lockcet” (right illustration) is 
designed for light, fast work. It is made 
in three sizes and may be obtained with 
fibre jaws, if desired, for work on 
aluminum and other softer metals. Teeth 
hold a ratchet grip on the screw under 
spring tension, Trigger 
thumb or finger releases this grip instant- 


pressure by 


“Lockcet" (right) and “Heavy Duty 
Speed"’ are two of three new clamp 
lines announced by Grand Specialties. 












HIS Acme dual fixture arrangement 
permits practically constant use of an 





automatic welding head, because one of 
the fixtures can be reloaded while the 
other is engaged in the welding operation. 


The holding machine can be set to re- 
volve at any angle from vertical to hori- 
zontal. (Illustration shows a wheel being 
welded at 45° angle.) Positioner arm 
swings from one fixture to the other, 
locking in proper position. Speed of 
rotating the work is adjustable, as desired. 











Acm E Manufacturing Lo. 


1642 HOWARD ST.«¢ DETROIT, MICH. 
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ly; the screw may then be reclamped to 
other work of the same thickness without 
further adjustment. 

The *“‘Heavy Duty Speed” clamp 
(left illustration) is a two-handed, lever 
yperated clamp for large heavy work 
such as the welding of heavy plate, bulky 
weldments, etc. The combination screw 
ind lever action permits this clamp to 
be set with the screw and locked for a 
given opening and then applied or re- 
leased with the lever. If desired, this 
clamp may be obtained in “Giant” size 
with a 10% in. opening. 

lhe third new line is the “Alloy-Steel” 
line of standard C-clamps. These are 
made of new heat-treated alloy steels 
which are said to give both greater 
strength and lighter weight than the ma- 
terials formerly used. 





Chuchkes Welling With The 


Automatic Welding Machine Fixture 









Reloading 
Is done During 
Welding 
Operation 





WRITE 


for information. Whatever your positioning 
problem on automatic welding, let us kelp 
you solve it. Write for complete information. 



































































Light Duty Lathe 


used for grinding small 

















Divine VJ lathe. 








*% A V-belt-driven lathe which may be 





it may be used for 
grinding small weldments, polishing, etc. 

























and Burdett Oxygen Company, Inc., 





For big j 
BRIDGEPOR 


a‘ Equal to F Li | 



















ae 


Photograph courtesy of Superior Welding Company 


obs with big Tes 
T BRONZE W 


Today’s welding jobs all have one thing in common, 
whether they are new work or repair...each must 
be made long-lastingly dependable through strong, 
dense, tough welds. The most skillful welders, how- 
ever, realize that results can be only as good as the 
welding rod they use. That is why specifying 
“Bridgeport” on welding rod orders is so highly im- 
portant today. For you can depend on the reliable, 
uniform, workable qualities...the easy flow and good 
tinning action ...and the smooth, easy machinability 
of Bridgeport Bronze Welding Rods. 


BRIDGEPORT BRASS 


Sw 
dgeport” BRIDGEPORT BRASS COMPANY - BRIDGEPORT, CONN. - ESTABLISHED 1865 


polishing small parts and burring is 
offered by Divine Brothers Co., Utica, 
N. Y., with motor sizes up to 3 hp and a 
spindle speed range up to a top of 3,850 
rpm. The standard spindle is 1% in. in 
diameter, 44 in. long and suitable for use 
with wheels up to 2 in. Optional extras 
are a longer spindle, two-speed drive and 
a magnetic starter. 


Welding Screen 


% The Dandux welding screen is made of 
heavy flameproof canvas while frame is 
of galvanized iron pipe fitted with either 
casters or screw-plate flanges. These 
states manufacturer, meet all 
safety regulations and will permit weld- 
ing to go on in close proximity to other 
manufacturing processes—even on the 
same bench if necessary. 

For larger weldments, 
offered of the same 
screens, 


screens, 


curtains are 
material as the 
These are furnished with slid- 
ing rings to hold the curtains from a 
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FACTS for WELDERS 
... Practical, up-to-the- 
minute data. How to se- 
lect and use bronze weld- 
ing rods for best results. 
It is yours free by writ- 
ing Bridgeport. 











4 “« 





age 


Cn od 
D 
3 


Dandux welding screen. It 


portable, occupies littie floor space. 


pipe framework. C. R. Daniels, In 


West St., New York 


Hydraulic Elevating Table 

*% Improvements that further exte: 
the Lyon hydraulic 
evating table are announced by L 
1270 M 
Greene, N.Y. The standard stock 


adaptability, of 


Raymond Corp., 


City 


(1) can now be furnished 


Improved Lyon hydraulic table (see 
text for key to the numbers). This 


model elevates a 


load of 


2,000 ib a maximum of 


different optional fea 


tures. 


shown in the illustration as 


floor lock (2 and 3) 


trom moving on its 


casters; a spril 
balanced towing handle (7); lockit 
device which allows table top to b 


turned and locked each 15 deg throug! 


the entire circumferen 


retaining bars for table sides (6) t 


work on table; four 


place of the standard two swivel and tv 


stationary casters; 
A two-speed hydrauli 
been substituted for 


with the lighter loads. 


“IT never have any 
blueprints,” boasted a 
had been listening to 


reading blueprints. “I 
I can’t understand.” 


THE WELDING ENGINEER 


to keep the tal 


» ‘ 
CO\( 4); 


swivel 


optional 
type, i.e. with feet in place of casters 


c foot 


the single spe 


pump; the double speed is advantageo 


trouble 


new 


a group of work 
men discussing their relative abilities 


t’s the 


J ose bh 





AUGUST, 
















7 


is easi 


adison 


with 


up to 
14 in. 


| hese al 
follow S 


] ‘ 
collaps ) 
casters 
Stational 


pump 


1 


with t 
helper w 


white line 


Schuman 
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f~ IRCUMFERENTIAL welds as small as two 


\. inches in diameter or straight welds 240 times 
as long indicate the range of application of Una- 
matic Welding equipment. Wherever it is applicable 
Unamatic Welding is faster or better or cheaper 
than manual operation and usually it is all three. 

Unamatic Welding gives you two big advan- 
tages—a continuous, uninterrupted 


pass and closely controlled quality. 





Once you decide the most practi- lf” 
cable set-up and fit-up for the (} 


CONTROLLED 
QUALITY 
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job, Unamatic equipment and materials insure 
you exact repetitive duplication. Your costs on 
production work can be figured closely with- 
out risk. 

Right now Unamatic shielded are and light 
coated welding has hundreds of different appli- 
cations in war production. To find out the quickest 
way, how you can use faster and 
better Unamatic Welding, tell us 
your problem. Or ask us to send 


a sales engineer. Write now. 


CONTINUOUS 
PRODUCTION 

















News 
of the Industry 





AWS Holds 24th Meeting Welding Society one of the most important 
in Chicago, Oct. 18-21 and worthwhile gatherings ever held. The 
RA ; meeting is scheduled for Monday October 
Plans are underway to make the forth- 18 to Thursday October 21, inclusive, at 


coming annual meeting of the American the Hotel Morrison, Chicago. In order 





Type CB combines chisel drift and removable brush. 


WELDERS’ CHIPPING 


HAMMERS 
Speed Up the Job 


Onder from Thousands of man hours can be saved for 








welding war production or maintenance work by 
 supplt equipping your welders with these con- 
! venient CMD Chipping Hammers. Well 
cannot SYP” balanced, light and easy to use from any 

\t shey order di- ene ° ° ° 
ov, Orr ptive position. First choice of welders since 1925. 





er NClOMe TN lela Vensel ain ie 


AND DISTRIBUTING COMPANY 
Dept. W., 1928 West 46th St.. Chicago, Illinois 








not to be disappointed, membx 
Society are urged to make thx 
tions early by writing at once 1 
Hicks, Jr., Morrison Hotel, ( 
is imperative that these letters 1 
name “American Welding S 
vention.” 

Well over 60 papers are to | 
at the technical sessions, thre: 
of which will be held simultaneou 
the morning and afternoon meetir 
technical sessions will cover thi 
broad subjects: cutting; railroad 
weldability; resistance weldin; 
hardening and hard-facing; tubi 
research ; aircraft; non-ferrous w 
brazing; piping; inspection; qua 
and training; repair and maintena 
duction; pressure vessels. Special 
is being laid upon aircraft welding 
scheduled to occupy three entire s« 
Wednesday morning, Wednesday 
and Thurday morning 

Features of the Society’s 24tl 
tion will be the Adams lectur¢ 
Adams, first president and one of t 
ers of AWS, and an address by 
S. B. Ritchie, chief of the service b1 
the office of Chief of Ordnance 
in ordnance constructio! 


War to Hold Stage | 
at Metal Congress 


Increased war production, cons« 
of metals and postwar planning 
the center of the limelight at tl 1 
annual National Metal Congress, t 
in Chicago the week of October 
Palmer House and other Chicago | 
“The entire Metal Congress and | 
ference displays will be tuned to 
crease of war production in the mé¢ 
dustry, to the conservation of metals 
to postwar planning,” said W. H. | 
man, managing director of the 1 ting 
and national secretary of the American 
Society for Metals, in announcing 
“All technical sessions and special 
War Production and Conseryatior 
will be streamlined and comprehen 
their contributions to the war proble1 
will contribute decisively and material 
the shortening of the war 
“During the past year, the meta 
dustry has largely finished its plant 
pansion job for war, and today it 
fronted with production problems in 
shortages of many strategic metals 
efficient use of equipment and 
training of personnel. All of these pr 
will be dealt with at sessions of the | 


1 
Ls 


gress.” 


Morgenthau Praises 
United Electronics 


Acknowledgment of the excellen 
record” which the United Electro: 
Co., Newark, is making with its payr 
savings plan was received recently fr 
Secretary of the Treasury Henry M 
genthau, Jr. Over 10% of the compat 
gross payroll is being invested in w 
bonds. “This is an excellent re 
wrote Secretary Morgenthau. 


P 
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4] LOW PRICES: 


belden Lareeeememevensitic®) 
WELDING CABLE 


LEGRAPH 
Rubber Covered *% * Super-Flexible Buy T E 


SIZES AVAILABLE TELEPHONE 
#4 to #4/0 
125 to 550 Amps. 








PROMPT SHIPMENTS ! ! 


CONTINENTAL WELDING CABLE CO. 


PHONE FRANKLIN 7100 
333 NORTH MICHIGAN AVENUE CHICAGO, ILLINOIS 











oa Weld 
% Fart! 


AT LOWEST COST 





@ Your welds are stronger and better when you use a Miller AC 
Welder and your costs are lowest, because: You save time and 
labor on the job — speeding production. You save on electrode 
and power costs — on installation and maintenance, too. 


Wille. UC Welders 


Made in ten models for every shop and industrial need. 
Prompt delivery now. Write for full information. 








MILLER ELECTRIC MANUFACTURING CO. 


Sales: Richmond, indiana «¢ Factory: Appleton, Wisconsin 





MILLER AC MEANS STRONGER, BETTER, LOWER-COST WELDS 
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WPB Order L-298 Affects 90 day period, by filing Form WPB-2732 Electronic Tubes Starred 































— 
: . a ith the W 4 ti Joard .. . Usec ° — xs 
Spot Welding Equipment with the War Production Board Used in New Westinghouse Film 0s 
On 1 after July 27 _ resistance welding equipment shall be | : rork ' * 
Ps ee ~ ‘, “m Pee ‘de ned deemed to be idle for a period of 90 con- E ereeNeS Won Pata ts 8 
wr dealer _ — - con or or deliver = cocutive days unless, during any such educational sound film, has just In har 
any new resistance we : . . ; , : sa ; : se s 
: j - W = anc : Ms ~~ a 7 period, it has been employed for welding leased by Westinghou e. This filr gssemb 
Ss » ¢ > > 1e r * vey s Yo ‘ A * > 7:) * > ee rc } xT! r 
ess the order or delivery has pen specifi operations for more than 120 hours in the S¢ of animated drawing to ex] throug 
cally authorized by the War Production aggregate six basic functions of electronic tu 135° b 
joard on Form WPB-2752, it is stated “(2) Within five davs af rectify, to amplify, to generate, to wome 
in General Limitation Order L-298, issued nade os =“ Wwe Gays stter te sot to transform light into electric ment 
ay resistance welding equipmen -giste , 
by WPB on July 12. & jurp c  registerec and to transform current into light tion oF 
: under paragraph (d) (1) has been sold, ee ‘ r ; 
According to the new order, the fulfill- : “ The animation is varied by acti 
‘ : the seller shall register such change of ” . . 
ment of war requirements has created a Ori a } = ‘ work” scenes showing the applicat 
: : . status by filing with the War Production : . 
shortage in the materials used in the manu- Joard Form WPB-2732.” electronic tubes to resistance weldin; 
. - . . . , Dhak J hes . . 
facture of resistance welding equipment. trols, radio and radio-telephony, hig 
To enable the compilation of accurate ' quency induction heating, industri 
statistics, an operations report on Form , , . medical X-rays, radar, etc. 6,005 
n Weldor Selected + nog dng 
W PB-2830 must be filed on or before the Vetera + rhis film is available in 16 mm 
ing with for “Dad’s Day” H 7 =a 3 
15th day of each month, commencing with or ad's Vay onor and will be loaned free for showing 
August, by each “manufacturer,” defined Tribute to the nation’s weldors was paid plants and engineering and technica 
as any person engaged in the business of by the National Father’s Day Committee cieties. Inquiries should be address 
producing, fabricating or assembling in the selection of a veteran weldor, H. W. Dept. 7-N Westinghouse Electric and 
resistance welding equipment. This report is Dean, Sr., as the “War Worker Father of Co., East Pittsburgh, Pa 
to show orders (for new and rebuilt 1943.” Dean is employed by the Tampa 
resistance welding equipment and repair Shipbuilding Co., Tampa, Fla. He is a 
arts) unfilled, received, shipped and can- rete f Wor lg ‘ oO sons i a ys : 
I ) . PI 1 ca veteran of World War I, has two sons in A}llis-Chalmers Film Shows 
celled during the preceding month. this one, and has spent a major part of his St Turbi oO ‘ 
Idle equipment is also affected by Order past 24 years as a structural iron worker, * as en peratsen 
L 298. I aragraph (d), Registration of welding operator and welding school in A aew 16 mam sound film. “The i 
idle equipment, provides as follows: structor. of Steam,” has been produced by 
“(1) Whenever any used _ resistance The honor of “War Worker Father Allis-Chalmers Mfg. Co., Milwauke« 
welding equipment (other than portable carried with it a trip to New York City, tell a graphic story of steam tur 
gun welders and resistance welding elec- Baltimore and Washington, receptions by theory and principles. 






trodes) has been idle for a period of 90 the mayors of the three cities, radio broad- By means of simplified animated draw 
consecutive days ending on or after July casting and the acceptance of a medal ings, the complicated mechanics of 
12, 1943, without having had its owner- presented by Admiral Emory S. Land, steam turbine are made clear to 
ship changed, the owner of the equipment chairman of the U. S. Maritime Commis- plant trainees, for whom the filn 
shall register it, within 30 days after the _ sion. primarily made. 


















G-R 49 | has the STAYING POWER! 


| .-» Built for War Production 
POWER FACTOR CORRECTED 


e 3-shift 7-day schedules are made to order for G-R 
49. Here’s a husky welder with plenty of “staying 
power”, readily adapted from hand to automatic op- 
eration, and extremely cool when the going is tough. 


Two open circuit voltages greatly widen its field of 
welding applications. G-R 49 is supplied with contac- 
tor having push-button control for power supply, han- 
dles rod from Ys-inch to ¥-inch with only a twist of the 
hand wheel. Welding range 100-675 amperes. Get 
the whole story from your nearest G-R Distributor. 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE 2107 ADAMS STREET | 
OAKLAND, CALIFORNIA INDIANAPOLIS, INDIANA 
P. O. Box 1814, Washington, D. C. 
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P05 TIONING PERMITS YOUR WELDERS TO CONCENTRATE ON WELDING... 


in hanc!'ng these cumbersome frame 
assemblies, the welders can swing them 
through 360° and tilt them as far as 
135° beyond horizontal. Both men and 
women welders like Ransome equip- 
ment because it steps up their produc- 
tion anc reduces fatigue. 


6000-lb. capacity unit. 


t’s certainly not good business to 
waste welders’ time and energy in 
“rasseling’’ the work around .. . not 
when a Ransome Positioner will do 





floor space, promotes safety, and speeds 
up welding production generally. 


There’s a type and size for your 





welding needs . . . in a line that ex- 
tends from light-duty hand-operated 
up to 40,000-lIb. capacity. 


» Write for full information. 


the job at the touch of a switch. 
This equipment improves quality 

by providing the correct downhand 

| position for every weld, saves valuable 















INDUSTRIAL 
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"DALWELD™ 
DETACHABLE 


WELDING i 
CABLE CONNECTOR features: 


® Constructed for rough usage 

@ Large area contact 

®@ Fully insulated 

® Quick acting 

@ Quarter-twist connects or disconnects 
® Cannot accidentally be pulled apart 








The “Dalweld” saves time, power and cable; standard in 
many small shops, and the country’s largest shipyards, aircraft 
factories, tank shops, etc. Write for descriptive literature. 


THE DALLETT COMPANY 


MASCHER AT LIPPINCOTT STREET PHILADELPHIA 33, PENNSYLVANIA 





PNEUMATIC “WELD-FLUX” SCALING HAMMERS  ® — “DALBO” AIR HOSE COUPLINGS 
“DALLETT” PNEUMATIC SAFETY RETAINER SHANK CHISELS 
= & PNEUMATIC AND HAND CHISELS ®&~ ®& 
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25th Birthday of 
Omaha Welding Co. 


Back in the early days of welding—on 
July 18, 1918, to be exact—L. O. (“Heinie” ) 
Schneiderwind started The Omaha Weld- 
ing Co. in a little one-room rented shop. 
Last month this concern celebrated its 25th 
birthday. During the quarter of a century, 
the plant has grown from 252 to 16,000 
sq ft, the organization from one to 34 men, 
the sales force from none to four men who 
cover 7 states and represent 34 national 
manufacturers for whom the firm serves as 
distributor 

In addition to commercial welding jobs 
and distributing, the Omaha Welding Co. 
has its own manufacturing division—the 
Will-Weld Mig. Co., building an A-C arc 
welder. It also operates its own welding 
school—_the Omaha Welding School 
which was established by Heinie Schneider- 
wind even before the present war program 
had thrust unprecedented importance upon 
the welding trade. 


Industrial Electronic 
Applications Centralized 


lo promote the use of electronics in in- 
dustry on a broad engineering and com- 
mercial basis, Westinghouse Electric and 
Mig. Co. has established a new central 
group of electronic engineers who will 
guide and direct the industrial, utility and 
transportation electronic applications. 



































































to accomplish three 
first, to expedite pri 
tions; second, to pr 
plications of the preset 
and, third, to make tl 
improvements whic! 
practicable in one 


In a poster titl 
ducted among the 12 
eral Cable Corp., \W 
the company’s Perth 


< ali os . The 
SENIOR ENGINEERS Gordon F. Jones (left) and dramatic poem. Th 


Carl J. Madsen, who will coordinate electronic used on the poster ar 


activities for Westinghouse, are shown examin- Dare you to say or think 
ing the elements in a partially dismantied 100 The bullet that has 
kw oscillator tube similar to those used for him 
high frequency induction heating and radio. Who fought so galla 
Two senior engineers, Gordon F. Jones While thinking m 
and Carl J. Madsen, will head the new limb? 
Industry Engineering group, while Amos Dare you deny t 
J. Germain will be in charge of commercial For war is hell 
relations. Mr. Jones will specialize and act crew, 
as consultant on conversion problems, in- The hours of stick 
cluding power rectification and inversion, Think well, 
in the utility, industrial and transportation For if you dare, 
fields. Mr. Madsen will act as a consultant and YOU! 
in connection with electronic methods in This effective message 


process and speed control, induction and painting by C. C. Beall 


dielectric heating. 


C-F POSITIONERS (Git Welding Time 


Reduce Welding Cost 
Improve Welding Quality 


This step in centralization is 


available to all industries 


Contest Uncovers 


Poet War Worker 


won first prize, a $100 





' 
V\ 


doing a series of covers fot 













for the welder himself rotates 


“all-down, 


motorized or motorized variable 
operation. 


Write for Bulletin WP-22 
CULLEN-FRIESTEDT CO. 












All sides, top and bottom, are welded 
downhand with one set-up. No waiting 
for the crane, no ‘‘handling’’ crew needed, 


and tilts weldment (to 135° beyond hor- 
izontal) with a push button control. 
hand welding method per- 
mits use of larger rods, hence requires 
fewer passes and gives stronger, smoother, 
more uniformly flawless seams and joints. 


C-F Positioners, pedestal mounted and ad- 
justable for height, come in 6 capacities 
—from 1200 Ibs. to 30,000 Ibs. Manual, 





1309 S. Kilbourn Ave., Chicago, U.S.A. 
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Full Speed 
Grinding 
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Full Load 
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STANLEY 


No. 566 
. Portable Grinder 


This heavy-duty tool is just right 


for preparation work before weld- 






ing, and cleaning up afterward. It's 
well balanced for easy handling 
without “bucking”. Built to stand 
up. Use it with a torque brush for 


cleaning rust, etc. 








of STANLEY ELECTRIC TOOLS. 


A Complete Line for Industry 





Write for specification sheets. 
Stanley Electric Tool Division, The 


Stanley Works, 177 Elm Street, 





New Britain, Connecticut. 








Trade Mark Registered ) 


Doubly- 
Deoxidized 
Welding Alloys: 


PENN 
BRONZE 


TITAN 
BRONZE 


TITAN 
MANGANESE 
BRONZE 








BITITAN 


(He WeLpING ENGINEER 








S ecify Tetan Webling Alleys 


TO ASSURE UNIFORMLY SOUND, 
STRONG, DUCTILE BRONZE WELDS 


Doubly-Deoxidized PENN BRONZE, TITAN BRONZE and TITAN 
MANGANESE BRONZE Welding Rods have proved their defi- 
nitely superior welding qualities over a period of many years 
and under the most exacting requirements. 


The Double-Deoxidization process, developed by Titan engineers, 
definitely increases the ductility of the weld metal, reduces 
fuming to a minimum and assures a sound, dense, strong weld. 


Descriptive literature sent upon request 


TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


WELDING RODS 
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Engineers View 
Electrode Plant 


Several hundred selected guests includ- 
ing welding engineers, members of foreign 
purchasing commissions and representatives 
of welding electrode manufacturers were 
shown an unusual exhibit during the week 
of June 27 by the Moslo Machinery Co., 
Cleveland. That exhibit was a complete 
electrode processing plant in actual produc- 
tion. 

As nearly as possible, the exhibit was 
a typical layout of actual production in- 
stallations, and the guests were shown 
step-by-step operations in the forming and 
cutting of welding electrodes. Complete 
runs were made every day, starting with 

































the mixing of fluxes and the straightening 
of wire and steel coils and concluding with 
completed electrodes. 


ABOUT PEOPLE 





Fred T. Whiting and Charles A. 
Dostal have been elected vice-presidents 
of the Westinghouse Electric and Mfg 
Co. Mr. Whiting is manager of the com- 


pany’s northwestern district, Chicago, 





EXCLUSIVE 
SAFETY FEATURE 


The grid-plate shown | 
above is exclusive with | 
Moto Meter Pressure | 
Gauges—an extra safe- 

ty feature, 






MOTO METER 

PRESSURE 
GAUGES FOR 
OXY-ACETYLENE. 
APPARATUS 





Like magic, the bright flame of the 
welder’s gas torch speeds to ac- 
complishment the tasks of construc- 


tion, conversion, reconditioning, 


repair. Serving to maintain oxy- 


acetylene welding at peak efficiency are Moto Meter Pressure 


Gauges. Ever-present aids to the welder, they help to insure 


correct pressures for each job and to conserve vitally needed 


gas for additional operations. 


THE ELECTRIC AUTO-LITE COMPANY 
MOTO METER GAUGE & EQUIPMENT DIVISION 
CHRYSLER BUILDING, NEW YORK, N.Y. 





FACTORY LA CROSSE, WISCONSIN 
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and Mr. Dostal is manager of t] 
coast district, San Francisco. 








Joseph L. Mullin has been 
general superintendent of fou 
the American Manganese Stee 
The American Brake Shoe Co 
Heights, Ill. W. F. Kelly, form: 
superintendent at the compan 
Castle, Del., plant, has been name 
manager at that 
Mullin. 











place to suc: 








Robert L. Coe, vice-president 
Chase Brass & Co. - Is 
re-elected president of the C 
3rass Research Association at its 
22nd annual meeting. Vice-pr: 
elected were: Wylie Brown, pr 
Phelps Dodge Copper Products 
William M. Goss, vice-president 





Copper 










Mfg. Co.; Curtis-L. Smith, tr 
The National Copper & Smelti: 
Herman W. _ Steinkraus, pr 


sridgeport Brass Co. C. Donald Dallas 
president of Revere Copper and 
Inc., was re-elected treasurer. Ot} 
ficers re-elected were Theodore E. Velt- 
fort, manager, and Bertram B. Caddle 
secretary. 


rass 


H. B. Hodgins, an application engine 
for Westinghouse Electric and Mfg. ( 
in the Spokane, Wash., area sinc« 
has been named manager of the 
pany’s Spokane office. 









Dean Harvey, materials 
the Westinghouse Electric and 
Co., was elected president of the Amer 
ican Society for Testing Materials at 

recent annual meeting in Pittsburg! 
John R. Townsend, material standard 
engineer for the Bell 
oratories, Inc., New 
elected vice-president. 


enginee! 





Telephone Lab 
York Cit) 





John E. Mateer, formerly 
superintendent, has been appointed super 
intendent of the open hearth department 
of Lukens Steel Co., Coatesville, Pa 
He succeeds Herman J. Hofmann, w 
resigned because of ill health 

Robert G. Bloom has been appointed 
controller of Lukens Steel Co. 


assist 





» 


Wallace W. Leipner 
pointed acting chief engineer of 
American Welding and Mfg. Co., W 
ren, O. He was formerly assistant 
the vice-president in charge of engin« 
ing. Verne Wildman, formerly 
foreman of the machining departme 
has been promoted to assistant suj 
intendent of the company. 


has been 






gent 









Walter E. Ellsworth has been elect: 
chairman of the Indianapolis Chapter 
the American Metals. M 
Ellsworth is manager 
Claud S. 





for 
Indianapolis 
Co.., 


Society 





Gordon Chicago. 
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HERCO VARIABLE CORE at 


AODELS FROM 150 TO 1500 AMPERES WITH OR WITHOUT POWER FACTOR CORRECTION y 
we 





















icag 24 hour per day 
Ney perere 
i ee ae »~ | , ; Exact heat control. 


Increased production. 
Lower power costs. 
X-ray test welding. 


Ease of operation. 
Inquire about 


MAGNETIC CLAMPS 
for quick positioning 
and alignment. 








Re OS 


HERCULES ELECTRICa MFG. CO." 


MANUFACTURERS OF THE PRECISION WELDER WITH THE 


STREAMLINED ARC 
rcvl€#2416 ATLANTIC AVENUE + BROOKLYN, N. Y. 


Youre Neuer Caught Short 


@ With a Sight Feed Generator you never lose your heat in the middle 
of a job. You always have plenty of acetylene—never have to wait 
on delivery from a “bottler.” And you cut acetylene costs up to 75%. 


You operate any torch at any desired 


You see the “charge” in a Sight Feed pressure with a Sight Feed Generator. 


= and your acetylene supply is assured. 
ei | 


= y= 
b fod tbe 
Bas. i 
we 4 


ay 


aToR COMPANY 
ory: W- Alexandria, O- 


ENER 

HT FEED G 

ane a nond, ind. Fe 
ales. 
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Helptul Literature™ 


Sust Pub lished 











The following reviews are of recent publications of interest to 
those in the welding industry. Unless otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 


G-E. Catalog 







f, 
































Send US YOUR 


OLD WELDING 
and CUTTING TIPS 


for Reconditioning 


Don’t throw away your old worn out welding and cutting tips— 
send them to us and we will recondition them. We can salvage up 
to 70% of all tips sent to us. Here is a chance for you to help con- 
serve on critical material by re-using the tips you thought were 


beyond repair. Send your order in today, it will receive prompt 
attention. 


DOCKSON CORPORATION 


DOCKSON 383 WABASH AVENUE DETROIT, MICH. 









































new 36-page, 8 by 10% in. catalog (GEA- 
\ large and complete line of arc 2704C) issued by the G-E Welding Div. 
welding accessories is presented in the Inside a cover featuring Joe and Jose- 
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phine Magee is a comprehensive 
tion of the full G-E line of 
leather, asbestos, and flameproof: 
protective clothing, ranging fro 
and sleevelets to complete ensem! 
both men and women weldors 
the other items illustrated and d 
are ventilated. helmets and hea 
tectors, observation § shields, « 
holders and various kinds of mis 
ous welding equipment such 
chippers, electrode carriers, an 
weld gauges. Also listed are st: 
sets of welding accessories and 1 
parts for them. General Electric 
Schenectady, N. Y. 


Welding and Cutting Charts 
Two charts in a handy pocl 
have been issued by the Victor E 
ment Co., 844 Folsom St., San Frat 
as aids to weldors and cutters it 
ping up wartime industrial prod 
These charts present  ready-ref 
tabulations of such data as torch ti 
drill sizes, oxygen pressures, col 
tion, gas pressures, cfm of acetylen 
ting speeds, flame cone lengths, 
thicknesses and other information n« 
when welding and flame-cutting 





“Electronics at Work” 
Electronic applications in indust: 
the war, in medicine and in the | 
are illustrated and described in a 
somely printed 44-page, 1034 by 8 
booklet published by Westing! 
Copious photographic: reproductions 
ture such applications as: resista 
welding control for “sewing” plane 
together at 1,800 spots per minute; 
frequency induction heating units for 
flowing, surface hardening, and plast 
molding; ignitron rectifiers in alun 
and magnesium production; industr 
X-ray units for inspection of metal part 
“Precipitron” removing of air-borne 


particles, etc. Various types of el 
tronic tubes for these and other uses 
illustrated and identified A cop) 


“Electronics at Work” (booklet B-3264 
may be secured from Dept. 7-N-2¢( 
Westinghouse Electric and Mfg. Co 


East Pittsburgh, Pa. 


Low Temperature Welding Chart 
Comprehensive data on welding wit 
low temperature alloys are compiled 
one large chart, 23 by 11 in., copyright 
by Eutectic Welding Alloys Co., 
Worth St., New York City. This char 
lists the proper Castolin alloys to be us‘ 
for cast iron, for steels, for copper, bra 
and bronzes, for. building up worn 
chine parts, for nickel and nickel allo 
for aluminum and aluminum alloys, 
die castings and for hard-facing. Opp 
site each alloy is given its binding te1 
perature, tensile strength, Brinell har 
ness, color match, corrosion resistance 
electrical conductivity, compositi: 
heating methods which can be used, ed¢g 
preparation, recommended fluxit 
method, and preheating requirements 
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Ge sure of 


FREEDOM 


INJURIOUS 
FUM 


: It takes ALL FOUR to win 
ne VICTORY... 


4 


3. : 
ANTI- 15S MM. 


TANK 
‘ On the FIRING LINE... 


Sure, they all shoot shells. And they're all equally 
important. But each one does certain jobs better 
than the others can do it. That's why Uncle Sam’s 
{ fighters use ALL FOUR! 


‘ And on the PRODUCTION LINE... 


BENTLEY 


Welding Positioners 
ARE EQUALLY IMPORTANT 


2. y * 
MORTAR ANTI-AIRCRAFT 





ES 











by using 
FLU XINE No. 18 and No. 43 





Your operators will have no irritation of eyes or 
nostrils when using Fluxine No. 18 and No. 43. 


In planning these fluxes, the good health of 
users was the first and most important goal. 


Moreover, Fluxine No. 18 has “‘won its wings” 
... has been used since soon after Pearl Harbor 
by leading fabricators for gas welding stainless 
steel manifolds, muffler tubes and exhaust 
pipes for Uncle Sam’s combat air craft. It 
produces perfect bonds with greatest economy. 


Meets Air Corps.Spec.No.11314; Navy Spec. 





MM-5 MV-5 AM-5 
Hand Tilt Air-Actuatéd 
Variable Speed Hydraulic Tilt 


Rotation Hand Rotation 


Indexing rectangular 
parts and tilting from 
horizontal to vertical by 
shop compressed air 


Hand Tilt 
Hand Rotation 


Indexing rectangu- Rotating circular parts 
lar parts at con- at desired welding 
speed for hand or auto- 
matic welding at con- 


stant angle of tilt 


stant angle of tilt. 








AV-5 


Air-Actuated Hydraulic 
Tilt Variable Speed Ro- 
tation with power tilt 
through 90 degrees—the 
all-purpose machine 


ALL FOUR of these Bentley Welding Posi- 
tioners hold, tilt and rotate a weldment. 
One of them is operated by hand. One 
has hand tilt with variable speed power 
rotation. One has air-actuated hydraulic 
tilt and hand rotation. And one has air- 
actuated hydraulic tilt and variable speed 
power rotation. Possibly you could do all 
your positioning with any one type (500 
lb. capacity, 6 in. above and off center 
of faceplate). But you could do a better 
job by selecting one or more of the 
various types adapted for certain specific 
jobs. FOR EACH OF THE FOUR DOES 
CERTAIN JOBS BETTER. And a combina- 
tion of ALL FOUR will give your shop 
that EXTRA PUNCH which spells victory 
on every contract and in the face of any 
competition. 


No. 51-F-3A. Paste from No. 18 does not harden. 
FLUXINE No. 43 is ideal for Silver soldering 


stainless steel, with low melting point silver 
solders. Most economical for brazing shells with 
silver solder rings. Meets Navy Spec. No. 51-F- 
4A; Air Corps Spec. No.11316-A; Federal Ord- 
nance Dept. Spec. No. AXS-500. Krembs makes: 


89 DIFFERENT FLUXES... each for specific 
jobs. Explain your metal joining problem fully 
and a sample with instructions will be sent free. 


KREMBS AND COMPANY 
671 West Ohio Street, Chicago 10, Illinois 
Chemists and Metallurgists Since 1875 





Write or wire for full description and prices. 
Prompt delivery. 


BENTLEY WELDERY, Inc. 


Syracuse, N. Y. 
ee ee 


TRADE MARK REGISTERED U.S. PAT. OFF. 
Feuxm es TE JOIN weg METALS 
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Resistance Welding Data 


“Recommended Practices for the Spot 
and Seam Welding of Low Carbon 
Steel” is a 4-page, 6 by 9 in. AWS pub- 
lication intended to meet the needs of 
the Navy and War Departments and 
those engaged in the production of war 
materials. The data have been compiled 
by canvassing approximately 60 fabrica- 
tors of mild steel structures and resist- 
ance welding equipment manufacturers 
and are said to represent the best infor- 
mation available at this time on the im- 
portant subject. The material is pre- 
sented in the form of two charts—one for 





spot and one for seam welding. Amer- 
ican Welding Society, 33 West 39th St., 
New York City; price 10 cents. 


Salt Bath Booklet 


The Brown Instrument Co., Wayne 
and Roberts Avenues, Philadelphia 44, 
has issued a new 18-page, letterhead-size 
bulletin, No. HT-S-2, describing a rec- 
ommended pyrometer control system 
for high-speed salt baths. These baths 
are used because of their inherent ability 
to exclude atmospheric air from the work 
during heat treatment and are used prin- 








cipally for the hardening of hig! 
steels. They may also be emp! 
copper brazing and silver solde: 
erations. The bulletin describes 
of equipment providing the close 
ature control needed for steel ha 













Weldor’s Check Charts 


Three essentials proper ding 
procedure—correct electrode, rre 
travel speed and correct weldi: 
rent—are graphically illustrated 
18 by 33 in. wall charts offered | 
Hobart Brothers Co., Troy, O 





of 








tw 
The 


nese 








WELDERS’ protective garments 
and accessories should be 
made of leather and most of 
them are. Careful buyers of 
this equipment concern them- 
selves with leather quality and 
no longer accept the designa- 
tion “chrome tanned” as an 
index to good performance. 


LICH TMAN 


JL. &S 


LEATHERS 





TRADE MARK 





a 
Y YOU'RE ENTITLED TO MORE 
THAN DESCRIPTION WHEN BUYING 
PROTECTIVE LEATHER CLOTHING 


REMEMBER, CHROME IS A DESCRIPTION OF PROCESS— 
LICHTMAN IS AN IDENTIFICATION OF MERIT. 


J. LICHTMAN & SONS | 


Tanners of Quality Leathers Since 1883 
NEWARK, NEW JERSEY | 


~ 


CHROME TANNED means a 
generally used process of leath- 
er making—a method wherein 
chromium salts are employed 
instead of other tannic agents. 
The chrome process is used by 
most tanners, including our- 
selves. But no quality is signi- 
fied by the term. 


QUALITY LEATHER is the result 
of good selections of hides, ex- 
perienced craftsmanship and 


business standards. The right 


raw material expertly con- 
verted makes the supple, tough 
wearing leather so essential 
for welders’ protection and com- 
fortable use. 





welding check charts will be sent 


HOBART 


ARC WELDING ELECTRODES 
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How to get good welds and what electrodes 
fo use are graphically portrayed in these 18 
by 33 in. wall charts just published by Hobart. 














interested person who writes for tl 
and encloses 10 cents in stamps to « 
the mailing cost. 

One chart pictures the characterist 
of weld deposits made under the foll 
ing conditions: welding current too low 
welding current too high, arc too long 
(voltage too high),. welding speed 
fast, welding speed too slow, proper « 
rent plus correct speed, Other informa 









































LEADING MANUFACTURERS 
of welders’ clothing use 
LICHTMAN leather. Under 
existing conditions, it is not al- 
ways possible for us to supply 
their full requirements. The rea- 
sons are obvious. When you 
can get equipment of our tan- 
nage rest assured you're getting 
“tops”! 








Za 





| Tempilstik Folder 
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tion includes the speeds in feet per hr 
that can be obtained using specific el 
trode sizes, how to cut electrode waste 
and care of welding equipment. 

The second chart lists 19 classifica- 
tions of electrodes and describes the 
and purpose of each grade for parti 
lar welding jobs. An “Alloy Metal 
Finding List” and list of sources 
printed on the backs of both charts 













Functions of Tempilstik, Tempil p 
lets and Tempilaq liquid are described 
a 3% by 8% in. folder, “A New Way 
Measure Industrial Working Temper 
tures.” These products have a sharp a 
rapid melting action at stated temper 
tures, enabling them to be used as a c: 
venient means of signaling when criti 
temperatures have been reached in va! 
ous industrial operations, including we 
ing. The Tempil Corp., 132 West 
St., New York City. 
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SUPREME 


TTA 
| ELECTRODE HOLDER 


PCROSS SECTION SHOWS 
QUICK-DETACHABLE 
TAPER THREADED CABLE 
AND TERMINAL CONNECTOR 





x WITH “ROD ECONOMIZER” JAWS... 


Air cooled completely — lightweight (1 Lb.) — balanced advan- 
tageously. Deoxidized copper throughout — high tension rod 
clamping with easy release pressure. Parts easily replaced. 


Circular on Request... Attractive Prices ...Order Sample Holder Now 


WELDING ENGINEERING COMPANY 


MILWAUKEE, WISCONSIN 


MANUFACTURERS DISTRIBUTORS 
OFFICES AND AGENTS AlLIl VER THE NITETL 


| ) 
ERUISS? G-W portable 
=” FLAME CUTTING MACHINE 


@ The “Gasweld” G-W Flame Cutting 

Machine is a portable, motor driven torch 

for cutting billets and straight lines, strips, 

. circles, arcs or simple irregular outlines in 

=e steel plates. Either straight or beveled edge 
f cuts are easily made. 

Cuts can be made clean and accurate, elim- 
inating in many cases, the need for further 
machining. Light, compact—weighing only 
45 pounds—the machine is easily moved 
from place to place in the shop. Speed range 
—four to sixty inches per minute; travels 
either forward or in reverse direction. 

TheG-W Portable Flame Cutting Machine 
effectively lowers cutting costs and speeds 
production over hand-cutting methods. 


Write for illustrated bulletin and price to 


eng WALL CHEM ICALS DIVISION of Teton ae 
= he Fg ? Carbonic Corporation mena 
Louisville, Ky. Toronto, Ontario 


Milwaukee, Wis. 3110 S. Kedzie Ave., Chicago, Ill. Windsor, Ontario 
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Heat Exchanger and 
has been issued by the 
Tube Institute, 1621 
land. 
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suggests the 
should be 
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Heat Exchanger Tubing Manual 
The manufacture of welded steel tub- 
exchanger and 
use has expanded materially because of 
the demand for heat transfer apparatus 
in the construction of equipment for the 
rubber 
To furnish complete 
information on this important product, 
the “Manual of Welded Steel Tubing for 
Condenser Use,” 
Formed Steel 
Euclid Ave., Cleve- 
This 24-page, letterhead-size book- 
let discusses the tube manufacturing pro- 
information 
ordering, 


standard sizes commonly used for heat 
transfer applications, and includes fabri- 
cating data and tables of tube properties 
for use in calculating surface areas, 
carrying capacities, displacements, etc. 


“Design for Arc Welding” 

Hobart Brothers has engaged Robert 
E. Kinkead, well known welding consult- 
ant, to prepare a series of design sug- 
gestions based on his experience in many 
different industries. Practically every 
field where welding is possible and ad- 
vantageous will be covered, it is stated. 
Though offered without cost or obliga- 
tion, these design data sheets will be sent 


only to a selected list of 


vidual executives. For 


tion, address The Hobart Brothe 


Box DM-636. Troy, O 


Footwear Standards 


Safety standards for won 


lel 


have been published as 
Standard Specifications 
Occupational Footwear 


9.” These standards 


hrms 
turther 


At 


ror 


r} 


P, 


Z41.2, 


VE 


r 


by the ASA War Committees 


shoes. 
are: “Women’s Safety 
Shoes,” ‘Women’s 

















































































































































wow TO MAKE YOUR 
GOVERNORS LAST! 


nufacturing for es 
jon | a 

needs, Pierce production 's vd — 

ond essential industry. For this = 

na new governors can be — as 
onl on a priority basis. But — 

- 

a attention to these easy wnseot 

s which will make your P - 

Peares Governors lost and give 

" 

best service. 

@ CLEAN GOVERNORS por te 
month with kerosene, gos " 
or prepared cleaner. 

ND CHECK GOv- 
ERNORS each week when in 
continuous operation. 

VEL every day 
eck Ol LE ‘ 

. ys manually lubricated =, 
se SAE 20 is recommende 
nors. 

at this time of yeor. 


pulleys or geors 
reassembling 


Like others mo 





























@ LINE UP driving 
accurately when ° 
or after cleaning: 







govern 





ner need repoir 
nd it to the fac- 
ference 


Should your gover 

: ing s€ 
reconditioning 

or . necessary pre 







tory with th 







rating certificate. 









On a Vital Unit of 
the Portable Welder! 


@ Pierce Flyball Governor’s time-proven fly- 
ball design provides simple, mechanical opera- 
tion that is positive and unfailing . . . giving 
close, sensitive regulation necessary for per- 
fect welds. 

Their action is positive . 


. mechanically 
efficient . . 


. assuring complete recovery of 
current characteristics within 3/10 second 
after striking arc. 

To be sure of the weld . . . be sure the gov- 
ernor is Pierce. Built by the world’s largest 
governor manufacturers, Pierce Flyball Gov- 


ernors will give you the maximum of service 
life and satisfaction. 


THE PIERCE GOVERNOR COMPANY the 
1607 OHIO AVENUE, ANDERSON, INDIANA 


NOW... and after the war.. 


. specify Pierce Fly- 
ball Governors on all of your welding equipment! 


Shoes,” “Women’s 
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ican Standards 


basic ways in which 
function are explained 


5 by 7 in. book fro: 


form light into current 


light. High frequency 
balancing, resistance 
radio, television, the 


dustrial and medical X 
of the electronic app 





| Electronics at 


Work,” 


Positioner Folder 
A two-color folder on 


the Industrial Division 
chinery Co., Dunellen, 


complicated piece requiri 
with pipe sections, in weldi 


on a 72 in. circular head 


from 500 Ib to 20 tons, 


Morale Studies 


be obtained for 40 cents 


Schematic drawings and 
are used to explain how 
rectify, amplify, generate 


li 
A copy of booklet B-326 


N 
tures show the use of positt 


\ new series of studies 


of employee morale ha 
Metropolitan Lift 

This series treats the sul 
different angles, 
of the studies: 
ing a Morale Program 
and Maintaining Emplo 
“Reducing Absenteeis: 
of these reports will b: 
tives who make their 
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stationery. 


1 Madison Ave., New \ 
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as impli 
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ployee Education.” Copies 
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WRITE FOR 
CATALOG 


We manufacture a complete line 
of resistance spot welders from 
Vz to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 

TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 


CHAS. EISLER 
EISLER ENGINEERING CO. 


749-SO. 13th SZ; Near AVON AVE NEWARK, 3 N. J. 


A 4 MEANS 
NOTHING 





CHIPPING 
HAMMERS 





wal 





Breaks 
the Scale 
Cleans 
the Surface 
in One Operation 


Here's a man-sized brush in the 
right position for easy use after 
chipping scale from welded surface. 








—~*-$7. PIERRE- 








Hammer -Chisel made of highest 
quality tool steel. Entire tool is 
well-balanced. For economy, for dur- 
ability use ST. PIERRE Hammers. 


Order Today From 
Your Jobber 
or Direct 





ST. PIERRE Chain Corporation 


WORCESTER MASSACHUSETTS 





t 


fr} 
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“— From 7 
Grades of Coated Aluminum Bronze 


Electrodes to Obtain the Weld Metal You 
Need. 


With Brinnell hardness from 100 to 350 and 
tensile strength up to 90,000 psi., Ampco-Trode 
coated bronze electrodes provide a wide range 
of physical properties. Thus you can select a 
grade that matches the base metal or that will 
be satisfactory for the special service required of 
the weld metal. 
Ampco-Trode coated aluminum bronze welding 
rods are made from Ampco Metal, well-known in 
aircraft and industry for its high physical proper- 
ties, excellent bearing characteristics, and inherent 
wear-resistance. This alloy is used extensively in 
War production plants and Ampco-Trode elec- 
trodes also are favored by many Government 
contractors. It is used for building up worn shafts, 
wear strips and valve seats; overlaying bearing 
surfaces; and refacing steel and cast iron for 
added wear-resistance. 
Ampco-Trode coated 
bronze electrodes are suit- 
able for a great variety of 
applications. Outstanding 
results will justify your 
choice. Try them in your 
plant. Ask for Ampco- 
Trode Bulletin. 


AMPCO METAL, INC. 


Department WR-8 
Milwaukee 4, Wisconsin 
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other, an insulated handle, tubular 











in- 


sulation on the body, and an insulating 


means for the jaws. Jaw insulating 
FROM THE 


PATENT OFFICE 


Electrode Holder 
2,322,077. Martin Wells, Los Ange- 













June 15, 1943 jaws have retaining grooves which 
An electrode holder having jaws pro- Operate with their counterparts on 






to move at least one jaw toward the locking engagement. 






































EVERY MAN 
new | 


COUNTS FOR MORE 
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KILSAW PORTABLE GRINDERS—Speed up all grinding, wire pee! @ Ask over at Lindberg 


— eC Engineering Company 
fishing taster and easier on fat or curved surfaces of a 5 6g and you'll hear plenty about the 
_— speed of SKILSAW TOOLS, Look 
around the Lindberg plants... and 
you'll see plenty of SKILSAW 
GRINDERS and DISC SANDERS in 
action... turning out essential heat 


treating equipment faster! 


Here’s the reason! SKILSAW 
TOOLS are preferred by workers 
and management alike because they 
handle easier ...do more jobs better 
and stand up /Jonger under today’s 
toughest conditions. Ask your dis- 
tributor to prove it with a demon- 
stration on your own work today! 












































































SKILSAW, INC., 4763 Winnemac Ave., Chicago 


New York * Boston * Buffalo + Philadelphia * Cleveland + Detroit 
indianapolis * St.Louis * Kansas City * Atlanta * New Orleans 
Dallas * Los Angeles * Oakland * Portland * Seattle + Toronto, Canada 




































SKILSAW=TOOLS 


* MAKE AMERICAS HANDS MORE PRODUCTIVE * 












les, Calif. Filed June 13, 1942. Issued means is slidable onto the jaws, and the 


co- 


the 


jecting from the forward portion, means jaw insulating means to effect an inter- 


Multi-Flame Welding Ti, 


2,322,300. Walter R. Linden, 
sades Park, N. J., assigned to The 
Air Products Co. Filed Oct 
sued June 22, 1943 


ce 





A cluster-type, multi-flan 
lene torch tip for the manual weld 
ferrous metal parts on which 
must be preheated. The tubular 
metal body member has at its 
end a welding-flame face, a 
face and a preheating-flame face. \ 
ing-flame face lies in a plane substa 
ly normal to the longitudinal axis 
body member; root-flame face is ad 
to welding-flame face and betwe 
and the preheating-flame face. The 
faces lie in planes inclined wit! 
to one another. 

30dy member has a combustib 
inlet chamber extending axiall 
the major portion of its length ar 
minating in spaced relatio1 
ward end of the member. A singk 
outlet passage extends substantiall 


ially and forward from the inlet cha 
to the welding-flame face for disc] 
a single main welding jet. A pair 
outlet orifices extends from the ry 
end of the inlet chamber for dischat 


a pair of preheating jets; these orif 
extend in divergent angular relati 
the passage. A single gas outlet port 
tends from the forward end of the 
chamber to the root-flame fac: 
charging a preheating jet. Orifices 
port extend in angular relation 
same side of the axis of passage, th: 
rangement being such that when t 

is about % in. from the parts being w 


ed the extremities of the pair of preh« 


ing jets impinge against the sides of t 
groove at a distance of approximat 
one inch from the point of impingem« 


of the main welding jet 


Flame-Cutting Machine 
2,321,949. Andrew Ralph Sorensen 
San Francisco, Calif. Filed April 
1942. Issued June 15, 1943. 


This cutting apparatus consists 
cutting torch, an arm, a fixed pivot 
the arm, a second arm pivotally conne 


ed to the first, a plate hingeably conn 


ed to the second arm, and a means 
mounting the torch on the plate 


é 
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f EZY-FLEX WELDING CABLE * 


A TOUGH WEAR RESISTING CABLE 
MEETING ALL WAR PRODUCTION BOARD REGULATIONS 


15 MILLION FEET SOLD LAST YEAR! 


21 MILLION FEET SCHEDULED THIS YEAR' 


IT MUST BE GOOD! 
LET US QUOTE YOU — PROMPT SHIPMENT 


SOME TERRITORIES AVAILABLE FOR LIVE WIRE DISTRIBUTORS 











NATIONAL WELDERS SUPPLY COMPANY 


1228-30 S. TRYON ST.—TELEPHONE 4-4726 
CHARLOTTE 1,N.C. 














Locking an exclusive feature me 








The patented cartridge holding the spark 
metal locks exactly in correct position, 
permitting instant replacement. Get ac- 
quainted with the many other superior, 








exclusive features of Improved “Round 
File.” 


The Improved “Round File” Gas Lighter 


Circulars and prices on request. SAFETY GAS LIGHTER CO. ( ft, ) LYNN, MASSACHUSETTS 














For Comfort and Safety use Rido’ Ray Welders’ Goggles 


Rido’ Ray Welders’ 
Goggles possess a 
reputation for com- 
plete dependability. 


Light-weight. ample 
ventilation, perfect fit. 
Lenses can be 
changed instantly. 





PROMPT DELIVERY Stocked by leading jobbers, or write direct 


HARRY BUEGELEISEN, Inc., Sole Mfrs. 181-183 Pacific Strect, BROOKLYN, N. Y. 
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FOR WORKERS 
IN INDUSTRY 





























Seam Welder 

David Wendell Fentress, 
Evanston, IIL, assigned to Chicago Met- 
al Hose Corp., Maywood, Ill. Filed 
April 28, 1941. Issued June 29, 1943. 


2,322,796. 


oe Wee, 














A seam welding apparatus having two 
electrode wheels which rotate on a hori- 
zontal axis. The rotatable bearing sur- 
faces are An electrical- 
ly conductive non-rotatable bearing sur- 
face is mounted on the support structure. 


non-conductive. 
















































































Air analysis plays an important part 
in protecting America’s war workers. 
By this scientific analysis, subtle 
dangers are removed that might 
otherwise cause serious damage when 
collected in lungs. 

Willson Dust Sampling Apparatus, 
of the Greenburg-Smith Impinger 
type, determines accurately the quan- 
tity of dust in the air. Developed by 
the U. S. Public Health Service, its 
status is “official.” 




































































GOGGLES + RESPIRATORS + GAS MASKS + HELMETS 

















DOUBLE 





























Tube Welding Apparatus 

2,323,903. David Wendell Fentress, 
Evanston, Ill., assigned to Chicago Met- 
al Hose Corp., Maywood, Ill. Filed Dec. 
24, 1941. Issued July 13, 1943. 

An apparatus for seam welding tubing 
and other circular work pieces. An inner 
rotatable electrode is adapted to be ar- 
ranged within the tubing, while an outer 
ringlike electrode is arranged externally 
to embrace the tubing. After the elec- 
trodes have been brought into electrical 
contact with the work, they are rotated 
while an current is passed be- 
tween them to effect the welding oper- 
ation. 


electric 


Flash Welding Method 


2,323,660. Edman Francis Holt, In- 
dianapolis,-assigned-to P:R. Mallory & 
Co., Inc., Indianapolis. Filed March 7, 
1942. Issued July 6, 1943. 

A method of welding dissimilar met- 
als, one of which a higher melting 
point than the other. Current is passed 
in a D-C circuit from the higher melt- 
ing point metal to the other metal, cre- 
ating an arc between them and thereby 
heating them to 


has 


welding temperature. 
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The metals are heated unequ 
higher melting point metal bei: 
to the higher temperature. Wh 
ing temperature is reached, tl 
are pressed into contact to 
weld. 


Spot Welding Electrode Holder 


2,322,691. 


Franz R. Hensel, | 


olis, assigned to P. R. Mallory & 


Inc., Indianapolis. Filed 
Issued June 22, 1943. 

A spot welding 
ing a longitudinal fluid passage 
ing at one end. A sharp annul 
surrounds this 
welding 
ridge in such a manner that the 
make electric contact ar 
seal with the electrode. 


\ug 


passage, and 


holds a 


Welding Fitting 

2,324,335. 

cago. Filed 
13, 1943. 

A tubular pipe fitting with an 

end surface adapted to be 

welding to the 


Dec. 20, 1940. 


end of a cony 


pipe. The end of the fitting is prov 
with an annular lip which is offset 


electrode hok 


{ 
+ 


| 


eT 


al 


a 


electrode agai 


Edward Hall Taylor, 
on 


1eq 








anni 


joined 


ent 


wardly a distance equal to the wall t 


ness. This is adapted for insert 


from to allow independent 


_ 
the pipe end, while remaining free t! 


expan 
and contraction. At about its midlen 


the lip has an exterior circumfer« 
this ; 


bead of relatively slight mass; 


the outer end of the lip codperate 
the pipe end to position the fitting 


tive to the pipe. The spacing is such 


the distance from the inner edge of 


fitting to the pipe end is materially 
er than the thickness of the bead, 
by providing a wide-bottomed troug! 
tween the welding surfaces of the 


end and the fitting. There 


is 


provided a dam to prevent the flow 


metal into the interior 


joined fitting and pipe end 


molten 
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ALL Call for 










New Model 


LYON 


Hydraulic 
ELEVATING TABLE 










TOU) FLEXIBLE SHAFT 


MOBILE POWER UNITS 


Whether the job is in the toolroom, machine shop, 
assembly line or maintenance department — there 
is the chance for saving manpower, cutting time, 
lowering costs, with Stow Flexible-Shaft Mobile Power 


Units. 


With their easy portability, they can be moved 
directly to the work. With their positive, flex 

drive and their handy tool holders, an operator can 
—#y apply them to the work from any angle. In hundreds 


of war-production plants, this adaptability in the use 


of grinding wheels and points, abrasive discs, rotary 
#, | files, small cutters, sanders, wire brushes and buffing 
wheels furnishes the solution to many problems an! 
emergency needs. For drilling in cramped quarters 
with electric or pneumatic drills, Stow Flexible Drill- 


Shafts (illustrated opposite) are also furnished. 


Write for complete description 
and prices. 


Stow Manufacturing Co. 


7 SHEAR ST. 






BINGHAMTON, N. Y. 











EFFICIENT 
ECONOMICAL 











DEPENDABLE 





For 
Welding and Cutting 


Specify 
NATIONAL CARBIDE IN THE RED DRUM 
® 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St.. New York, N. Y. 
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Now offering many 
New Features for . . 


1. Handling dies 


2. Locating work in convenient 
positions for welding 


3. Transferring heavy parts from 
one level to another level. 
4. Supporting overhanging work. Latest improvements give 
many advantages over the 
previous model of LYON 
Hydraulic Elevating Table 
attedted dlevation le odeom that has proved so popular. 
tageous. Standard model carried 
in stock. Seven optional 
iaoasiteteatetbitioiemiall features can be applied to 
the standard model before 
shipment, or can be supplied later after table has been put into use. 
Special models can also be supplied. 


5. Bringing work to convenient 
heights for the operator. 


6. Operations where easy foot- 








Write today for new literature just off the press. 


LYON-Raymond Corporation 


MATERIAL HANDLING EQUIPMENT 
253 Madison St. Greene, N. Y 








HOW TO PROTECT 
VALUABLE EQUIPMENT 





FLEXALOY 
A tough, hard overlay 
unusually ductile. 


| ERGSTROM Electrodes deposit a layer 
of extra-tough metal over points of heavy 





abrasion and corrosion. Thus they prevent 
premature wearing out of equipment. This RANALLOY TYPE “'C’’ 
saves vaiuable time and money —Low priced—for ordinary 
These electrodes are easy to use They can wearing conditions. 
be applied in any position. Slag-free—chip- RANALLOY TYPE “A” 
ping and brushing are eliminated. Six types— Medium priced. Deposits 
+ . , tough, hard overlay metal. 
each designed to match a specific need for 
“ “ 
resistance to abrasion and corrosion. RANALLOY TYPE “B 


—Super hardness for ex- 
treme abrasion resistance. 


SUPRALOY 
Ultra hard rod. For main- 
tenance of an edge or sharp 
corner. 


COROSOLOY 


Corrosion-resisting rod. 


Write us for 
further information 







UNITED STATES STEEL 
SUPPLY COMPANY 


CHICAGO 
CLEVELAND - 
PITTSBURGH 


BALTIMORE BOSTON 
MILWAUKEE - NEWARK, N. J. 
* ST. LOUIS - TWIN CITY-St. Pani 


UNITED STAT 





Bo  STERL 


89 





“UNIVERSAL” 
ELECTRODES 





ELECTRODES 


“Easyweld”—the all purpose electrode 
for iron and steel. Specially designed 
for use with transformer welders—also 
perform satisfactorily on D-C welders. 


“Hevikoat”—SP2 (AWS E6012) straight 
polarity D-C for poor fit up. RP (AWS 
E6010) reverse polarity high tensile, high 
ductility. Approved by American Bureau 
of Shipping. 


“Stainarc’’—stainless and corrosion re- 
sistant steel electrodes—all analyses. 


“Luminare’”’—high quality, all purpose 
coated aluminum. 


“Brazarc P”—Phosphor Bronze “Braz- 
arc S” Silicon Bronze. 


“Cast Iron-Arc R’’—all purpose. “Cast 
Iron-Arc B” for machinable welds. 





FOR GAS WELDING 


A complete line of “Universal” 
bare welding rods are available for 
all types of gas welding. 











4299 Euclid Ave. Cleveland, O. 














“UNIVERSAL” 
SPOT WELDERS 

























A complete line of spot welders from 10 to 
100 KVA capacities featuring air operated 
rocker arm design, water-cooled, transformer 
and electrodes, squeeze, heat, cool, hold, 
off and pulsation controls. 

Seam and butt welders also designed and 
manufactured. 


Write for Spot Welder Bulletin 


4299 Euclid Ave. Cleveland, O. 











Hard-Facing Bond 


2,322,507. Norman W. Cole, Detroit. 
Filed May 15, 1940. 






























A method of bonding a preformed me- 
tallic element of hard-facing alloy to a 
preformed base member of iron or steel. 
| Alloy nickel base with 
chromium and boron as the other main 
constituents; the nickel base ranges 
from 63% to 73%, the chromium from 
15% to 22%, the boron from 3% to 
5%, and carbon, iron and silicon total 
not over 10%. The preformed element 
made of this alloy is aligned with the 
base member and the assembly heated in 
a non-oxidizing atmosphere to a temper- 
ature of from 1,850 F to 2,200 F. Heating 
is carried on until the hard metal compo- 
| nent having the lowest melting point 


consists of a 





has alloyed with the surface of the base 
| metal, and the hard metal casting has 
| settled by its own weight to the finally 
desired position. 








Cutting Torch Radius Rod 


2,323,298. James L. Cook, Trinity 
Center, Calif. Filed Feb. 26, 1942. Is- 
sued July 6, 1943. 

An attachment for a cutting torch 


comprising a calibrated bar holding the 
cutting tip at one end; this bar is main- 
tained parallel to the torch body. A cen- 
tering unit is slidably mounted upon the 
bar and carries a pointed pivot. The bar 
is thus adjustable for making circular 
cuts of any desired radius. 

















Pipe Welding Clamp 

2,323,039. Frank Hill, 
Filed June 21, 1941. 
1943. 

\n expansible and contractible clamp 
for holding a pipe flange in proper align- 
ment with the pipe to which it is to be 
welded. The clamp embodies an adjust- 
ing screw, a through which 
screw is flange holder 


Tex. 
June 29, 


Borger, 
Issued 


bearing 
trained and a 


sleeved on the bearing and adapted to 
be inserted through the opening in the 





Issued June 22, 
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flange, which is clamped betwe: 
jacent end of the pipe and adja 
tions of the flange holder. 17 
has a stepped surface to a 

flanges from a relatively small ¢ 
tively large diameter. 







Cast Iron Electrode 


2,323,711. Raymond J. Frankli; 
cago, assigned to Chicago Har ware 
Foundry Co., North Chicago, I! 
July 20, 1942. Issued July 6, 194 

A coated electrode for weldi: 
iron. Core is predominantly of ir 
a 1.85% carbon content. Composit 
the coating includes 10% to 40% 

7%% to 30% phosphorus, 10% 
slag-forming material and a binds 


< 


Flame-Hardening Apparatus 

2,321,645 James O. Bishop, 
rance, and Lloyd L. Babcock, Co 
Calif., assigned to The National Su 
Co., Pittsburgh, Pa. Filed Aug 
1940. Issued June 15, 1943. 

A device for flame-hardening 
teeth. The tarch is positioned ad 
the flank of a tooth, extending alon 
flank for substantially the full | 


ply 


thereof; the flame is directed at 

angles against the entire flank su 
that is to be hardened. An oscill 
movement, both laterally and longit 
ally of the flank surface, may be 


ed to the torch. 





Specially designed Steel-Grip Weld 
ers’ Gloves give extra protection 
against heat and wear. Keep pro 
duction “‘rolling."’ Entire back cut 
in one piece from special tanned 
heat-resistant leathers. No seams in 
back. No burned-through or ripped 
seams. Wool heat breaker lining 
inside back for added protection 
Finger seams welted at points of 
greatest wear. Wide strap thumb 
reinforcement. Try a pair. Only 
$1.85. Outlast other gloves. Order 
No. 13475 now from jobber or di 
rect. 10% discount on 12 pair lot 

Write for welders’ clothing catalog 


INDUSTRIAL GLOVES COMPANY 
201 Garfield Boulevard Danville, Illinois 
In Canada; Safety Supply Co., 7 









yronto 


JJordensen” 


MPS 








Extra quality—A large 
variety to choose from 
STEEL BAR CLAMPS 
CARRIAGE CLAMPS 
SPECIAL WELDERS 
C CLAMPS 
HANDSCREWS 


Send for Catalog No. 16 


ADJUSTABLE CLAMP CO. 


"The Clamp Folks 
- 426 N. Ashland Ave., Chicage 22, U.S.A 
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f Mid-States Equipment Co. 


EVER-KLEAR COVER 
















ISSING LINK 


Automatic Arc Hy-Cycle Unit 


It’s easy to start the arc with this new advancement in electric 
welding . . . the “MISSING LINK”. Arc starts automatically 
without the annoying, tiresome, obsolete method of “pecking” 
and “scratching” the work to get going. Attach “Missing Link’”’ 
to any arc welder, AC or DC. Use any type of welding rod and 
get faster, better welding with greatly reduced Operator Fatigue. 
What's more, beginners can become experts almost overnite with 
the aid of this unit. Makes work far easier for experienced welders. 


Multiply your man-hours and get many other cost-reducing 
advantages, by equipping with the “Missing Link”. Act now! 
Get complete details on this low-cost, time-saving unit. 


Distributor Territories Still Open! 





2431 S. MICHIGAN AVE. CHICAGO 





pete ern YEARS OF PROVEN SERVICE 


“VISION FOR VICTORY’ 


Safeguard your 
sight. Good sight 
is a precious 
possession; take 
the best possible 
care of your eyes. 
Ever-Klear Cover 
Lens will aid you 
in doing this. 
ar | They will not pit 
/ or allow molten sparks 
Ever-Kleor Lens to fuse on the surface, 

insuring clear vision at 
for better welding all times. 


Size 2x4%” for arc- eltian shields. .$2.40 per dozen 
Sizes 46 to 50 M.M., for goggles....35c per pair 


F. R. FAULK, DISTRIBUTOR “05,2ENS AVENUE 


PITTSBURGH, PA. 


Employ 


i 


| a 
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Fluxes cost SO LITTLE yet 
are SO IMPORTANT 


Use only those GOOD Guaranteed 


“ANTI-BORAX” 
FLUXES 


Cast Iron Welding Flux. 
Brazing Flux for Brass, Bronze, etc. 
“Braz-Cast” Flux for Bronze Welding Cast Iron. 
Aluminum Flux for Cast Aluminum. 
Aluminum Flux for Sheet Aluminum. 
Stainless Steel Welding Flux. 

6 Silver Solder Paste Flux. 


MANUFACTURED ONLY BY 
ANTI-BORAX COMPOUND CO.., Fort Wayne. Ind. 


Ann-Borax 


ELDIN 
FLUX 





z 
° 
~COauUrsne 
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The 


fabled eagle, used 
to consume itself 
in fire, and then 
rise from its own 
ashes, 









Phoenix, a 


If each of your employes were a 
Phoenix, none would ever suffer or 
lose time because of burns. When 
fire touches YOUR men, don't wait: 
for them to do a trick like a Phoenix 
—use 


cofen BURNS 


LEE-WOOD, 





MANUFACTURED & SOLD BY 


SOUTH NORWALK, CONN. 


\ & SPARES ? 
© REBUN D ile 











Remember when you could call up in the morning and 
have a new replacement part delivered in the afternoon? 


Now it’s quicker—cheaper—to hard-surface all wear- 
ing parts with COLMONOY. Equipment that must 
take a lot of punishment—perhaps for 24 hours a day— 
will operate efficiently, with less wear, when the proper 
grade of COLMONOY is used as a hard-facing for all 
parts subject to excessive abrasion and corrosion. It 
will pay you to investigate! 


WRITE TODAY FOR CATALOG 


and special information covering specific applications. 


WALL-COLMONOY CORP. 


720 FISHER BLDG., DETROIT, 
Branch Offices: 


MICH. 
New York City, Blasdell, N. Y., Chicage, Tulsa, 
Les Angeles, and in Ceneda 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 


INC. 















































js how 
Mt 


“lrg 
VAL prong 


M‘DONALD 
BURT-WELD 
LENS 

































FILTERS OUT ALL GLARE 
from hydrogen torch and burning 
flux. 


ONLY SLIGHTLY OPAQUE 
Welder can clearly see his work— 










takes. 


Scientifically ground, pol- 
ished and optically perfect. 


FITS ANY 
STANDARD 


' 50mm.round 


GOGGLE 


B. F. MCDONALD CO. 


Manufacturers and Dis- 
tributors of Industrial 
Safety Equipment 
1248-M SO. HOPE ST. 
LOS ANGELES 15, CALIF. 
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Teom WIAD 
to #00! 


















speeds production, reduces mis-| 


/ Becending Timer 


2,322 Jack Ogden, Huntington 


Woods aad Harold B. Wilkins, Detroit, 


assigned to General Motors Corp., De- 
troit. Filed Sept. 21, 1940. Issued June 
15, 1943. 

A recording device for measuring the 
time periods of a spot welding cycle. EIl- 


ements are: a voltage input connected 
to the transformer primary, a control 
switch in the input circuit, a resistance 


connected the control switch, 


a pair of control transformers, a plurality 


across 


| of lines connecting the primaries of these 


transformers to various locations in the 
secondary welding circuit, a plate, a 
sensitive strip, for continuously 
feeding the strip over the plate, a 
plurality of electrodes adjacent the strip 
on the opposite from the plate, 
lines separately connecting one extremity 
of the resistance and each of the pair of 
transformer to one of the 
electrodes, and a common line con- 
nected to the plate, the opposite side 
of the resistance and the opposite sec- 
ondary connection on the pair of trans- 
formers. Voltages developed will cause 
a discharge to the plate, making a record 
on the sensitive paper being fed over it. 


means 


side 


secondaries 











A-C Welder 


2,322,709. Frederick C. Owen, Fay 
etteville, N. C. Filed Jan. 13, 1939. Is- 
sued June 22, 1943. 

\-C welding apparatus comprising a 


main transformer and an auxiliary trans- 
former, each of which has a core provid- 
ing a closed magnetic circuit and closely 


coupled primary and secondary windings 


thereon. A _ capacitance is connected 
across the secondary of the auxiliary 
transformer. There is also a _ reactor 


having a core providing a closed magnet- 
ic circuit interrupted with an air gap; a 
winding mounted on the 
the air gap. The 
transformer, the 


core bridges 
of the main 
the reactor 


secondary 
winding of 


and the primary of the auxiliary trans- 
former are connected in series. 
Light Metal Flux 
2,322,416. John D. Coleman and 
Charles W. Ewing, Dayton, O., assigned 
to General Motors Corp. Filed June 17, 
1940. Issued June 22, 1943. 


A flux produced by 
acid and a normal 
selected from the 
lithium, sodium, 
strontium and 
the resultant 
fluoride. 


(1) mixing boric 
fluoride of a metal 
group consisting of 
potassium, magnesium, 
calcium and (2) mixing 
product with hydrogen 
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“l wish the boss would 








COUNIAL 


GLOVE AND 
GARMENT SPLITS 












It would make our line easier ¢ 


sell. Colonial produces larg 


spread whole kips and side split 
in Pearl and Fawn. Send fc 


samples. 


COLONIAL TANNING CO 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 














SEE 
BETTER WITH 


GREATER Sag 


*%A trial will convince — 
you get better visibility, 
greater comfort and safety 
with this Cesco Helmet. 


No. 400 Welders Helmet 


Lightweight, sturdy, seamless 
construction. Curved top and 
bottom a covers 
head and nec Removable 
lens held securely by tension 
spring. Adjustable chin rest 
maintains proper position. 
Fits all head sizes. Write 


CHICAGO EYE SHIELD CO., 












2308 Warren Boulevard 
CHICAGO. ILLINOIS 








HARGRAVE 
CLAMPS 


INDIVIDUALLY TESTED 
@ WELDING 
$ ouene a 
» guics’ Acrine 
© foncen 








leg showing a clams 


Weite fer new cate 
for every purpose 
| 





Ask your supply house. 


The Cincinnati Tool Co. 
1944 Waverly Ave. 


Cincinnati, O 
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Protect Yourself with the Best in Welders’ Clothing 


“SAF-T" Garments 
for Men and Women Welders 


Coat . 
Prcon Bie Accepted Ling of Pratective = pata 


Gloves Leather Clothing Sleeves 
Pants Bibs 


Ask your distributor or write 


5 SK Overalls for Men FRED JESSAR, Manufacturer 
404 Denckla Bldg. Philadelphia, Penna. 
New |2-page Catalog, Samples and Prices Sent on Request 


W-AL-CO 


SUPER-PLATE FILTER LENSES for 
Helmets and Handshields, 
and 
GOGGLE LENSES (50 mm) 


Send for descriptive circulars. 
Manufacturers of W-AL-CO Rods 


WELDING ALLOYS MFG. CO., 744 Broad St., NEWARK, N. J. for Welding of ALUMINUM 


ELECTROLOY ALLOYS for RESISTANCE \ WELDING ELECTRODES and DIES 


Spot ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELECTROLOY 








W-AL-CO 
COVER LENSES 


for Arc or Gas Welding. 
Spatter-resisting or plain. 























Seam ALLOYS cover the full range of physical properties necessary to the manufacturers and users of resistance 
B welding equipment. 
utt Consult our engineers on your resistance welding electrode and die problems. 
Flash Please submit drawings or samples. 
Projection Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Inc. 1600 Seaview Avenue, BRIDGEPORT, Connecticut 


METAL BOND PRODUCTS "= ="° . eeeaeaa 











Are Sold on a Money-Back Guarantee Tinning > . a 
Cast tron | Weld- sl a= trains quickly, thoroughly 


Hobart’s school is not a war-time oif- 
Classes for =*spring. Established long before the war 

to give experienced operators to the 
men fast growing business of arc welding. 


pone yo arenys Are Expert ae mange 
and they are expert teachers, too. 
WOMEN They've all had 


Soldering Salts 












Brazing Flux WNe. 


l 
10, for all metals tend Seteer 








Aluminum Solder ears 
Special No. 31 


Cast tron Braz- 










All Steel Wires 











of experience show- 
e Fl ing others the correct proced- 
Mit Brushes ures of every type of welding. 
Send Your Men - Hobart | 
Many plants send men and women to , 
Alum. Welding ‘Send Postcard for our A4 Catalog Welding Rod increase their welding operations. = 
Flux Holders a 





Seal-X-O for sealing pin holes in electric welds. 


METAL-BOND MFG. CO. Sccr‘sosccm aver’ sv. tovis, me. 
AS a LLL 





HOBART sore er one. 








Two Additions to the METRO SAFETY EQUIPMENT Line 








Black for welders Transparent for chipping and grinding 
| DISTRIBUTORS WANTED. Metro's New Couenalla send FOR OUR NEW CATALOG. 
| METRO MANUFACTURING COMPANY Temporary New Address: 93-04 150th St., JAMAICA, N. Y. 


Telephones: REpublic 9-6660 and 9-666] 
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Energy Storage Welding System 


2,319,215. John W. Dawson, Auburn- 
dale, Mass., assigned to Raytheon Mfg. 
Co., Newton, Mass. Filed Aug. 15, 1941. 
[Issued May 18, 1943. 

A welding system comprising an elec- 
trical energy storage device, means for 
supplying energy, a welding load circuit, 
an additional source of electrical current, 
means for discharging the stored energy 
and a contactor. Operating after a pre- 
determined period of delay after dis- 
charge of the stored energy, the con- 
tactor connects the additional source of 
current to the load circuit in such closely 
timed sequence as to produce a unitary 
welding action. 

» « 


Stud Welding Gun 


22,317 (reissue of No. 2,287,818). 
Edward F. Nelson, Vallejo, Calif. Appli- 
cation for reissue filed June 30, 1942. 
Issued May 18, 1943. 


A welding apparatus for welding a 
stud to a plate through an apertured 
covering. Covered are a welding head in- 
cluding means for holding the stud, a 
support releasably connected to the weld- 
ing head and including a hand grip and 
also a foot on which the apparatus rests 
upon the covering, and manually oper- 
able release means adjacent the hand 
grip for adapting the welding head and 
the support to correct their relative posi- 
tions under the pull of gravity when the 
stud and the support are placed on the 
plate and covering. 


» « 
Spot Welding Circuit 


2,319,763. Stanley M. Humphrey, War- 
ren, O., assigned to The Taylor-Winfield 
Corp., Warren. Filed Sept. 3, 1941. Issued 
May 18, 1943. 

Circuit for supplying unidirectional 
current of high amplitude and short dura- 
tion to a low impedance load. Combina- 


LARKIN arc welders 


tion comprises a large capa 
charging circuit including a re 
discharging circuit interconnect 
pacitor and load, a discharge d¢ 
parallel with capacitor and having 
trol element adapted to be «& 
with the rectifier. The discharge 
is rendered conductive upon the 
of polarity on the capacitor, as d 
by conduction through the rectit 


> 


Tube Welding Process 


2,322,671. Sigfrid W. Specht, Y: 
town, O., assigned to The Youngst 
Sheet and Tube Co., Youngstow 
Filed Aug. 29, 1941. Issued June 22 

A method of making metal tubs 
ing a diameter of about 1% in. « 
and a wall thickness of about 0.1 
or less. The steps include: (1) 
tudinally advancing hot-rolled st: 
suitable width and thickness havin 
adherent coating of oxide thereor 
progressively heating the strip throug! 





Complete line from 75 to 1200 amperes. All 
Single and Multi Operated welders in every 
size are equipped with Continuous Amperage 


j; out its width to softening temperat 

| (3) progressively forming the strip 

a cylindrical blank with a_ longitudinal 
seam cleft, (4) quenching the strip, 
thereby fragmenting and detaching the 
oxide coating from the surface area of 
the strip, (5) trimming and brushing 
the edges of the seam cleft and (6 
uniting them by means of progressive 





Adjustment from the ‘low’ to ‘high.’ Power 
Factor Correction when requested. 


Production Becomes 


PRODUCTION 


resistance welding. 


VLA 


When Using “> | pte 


oe ee enc) 


LARKIN ARC AND SPOT WELDERS 
LARKIN LOCKWELD ELECTRODES 
LARKIN ACCESSORIES & SUPPLIES 


Write for Catalog No. 90A 
Export Distributors 
International Technic, Inc. 


381 Fourth Ave., New York, N. Y. 


Here Is a com- 
plete guide to 
dependable 
safety equip- 
ment for all 
eye and face 
hazards — 
goggles, hel 
mets, shields, 
respirators and lenses— 


i f all scientifically made of 
ys quality materials. 
Manufacturing Co. 
626-8 N. Aberdeen St. Chicago 22, Ill. 
— ——™ 


Model @ 400C (40-400 amperes) 
Mos! popular size these days 


MANUFACTURED BY 


LARKIN LECTRO PRODUCTS CO. 


220 Taaffe Place, Brooklyn, N. Y. * Sales offices throughout the country 


STANDARD 


Welding Wire Specialists Since 1921 











WELDING ELECTRODES 
OXY-ACETYLENE WELDING RODS 


Manufactured by 


STANDARD STEEL & WIRE COMPANY 


Bolivar Pennsylvania 








Castelin Eutectic LOW TEMPERATURE WELDING 


LATEST DEVELOPMENT IN CAST IRON WELDING 


NO. 14 -- GAS WELDING NO. 248 -- AC-DC METALLIC ARC 
Machinable + Color Matching + No Stresses + No Distortion 
AVAILABLE ON PRIORITY A-9 
Write for Welding Data Book K2 
EUTECTIC WELDING ALLOYS COMPANY e 40 WORTH STREET e 


SAVE BRONZE 
WELDING RODS! 


NEW YORK 
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